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BLENOXANE@ 

(bleomycin sulfate for injection, USP): 

Formerly known as: sterile bleornycin sulfate, USP 

WARNING 

It is recommended that BLENOXANE be administered under the supervision of a 
qualified physician experienced in the use of cancer chemotherapeutic agents. 
Appropriate management of therapy and complications is possible only when 
adequate diagnostic and treatment facilities are readily available. 

Pulmonary fibrosis is the most severe toxicity associated with 
BLENOXANE. The most frequent presentation is pneumonitis occasionally 
progressing to pulmonary fibrosis. Its occurrence is higher in elderly patients and in 
those receiving greater than 400 units total dose, but pulmonary toxicity has been 
observed in young patients and those treated with low doses. 

A severe idiosyncratic reaction consisting of hypotension, mental confusion, 
fever, chills, and wheezing has been reported in approximately 1% of lymphoma 
patients treated with BLENOXANE. 

DESCRIPTION 

BLENOXANE@ (bl eomycin sulfate for injection, USP) is a mixture of cytotoxrc 

giycopeptide antibiotics isolated from a strain of Streptomyces verticiffus. It is freely 
soluble in water. 

Note: A unit of bleomycin is equal to the formerly used milligram activity. The 
term milligram activity is a misnomer and was changed to units to be more precise. 
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CLINICAL PHARMACOLOGY 

Although the exact mechanism of action of BLENOXANE is unknown, available 
evidence would seem to indicate that the main mode of action is the inhibition of DNA 
synthesis with some evidence of lesser inhibition of KNA and protein synthesis. 

In mice, high concentrations of BLENOXANE arc found in the skin, lungs, 
kidneys, peritoneum, and lymphatics. Tumor cells of the skin and lungs have been found 
to have high concentrations of BLENOXANE in contrast to the low concentrations found 
in hematopoietic tissue. The low concentrations of BLENOXANE found in bone marrow 
may be related to high levels of BLENOXANE degradative enzymes found in that tissue. 

In patients with normal renal function, 60% to 70% of an administered dose is 
recovered in the urine as active bleomycin. in patients with a creatinine clearance of 
~35 mL per minute, the serum or plasma terminal ehmination half-life of bleomycin is 
approximately I15 minutes. In patients with a creatmme clearance of ~35 mL per minute, 
the plasma or serum terminal elimination half-life increases exponentially as the 
creatuune clearance decreases. It was reported that patients with moderately severe renal 
failure excreted less than 20% of the dose in the urine. This result would suggest that 
severe renal impairment could lead to accumulation of the drug in blood. 

Infornlation on the dose proportionality of bleomycin is not available 

When admuustered intrapleurally for the treatment of mallgnant pleural cl‘fus~on, 
BLENOXANE acts as a sclerosing agent. 

Following intrapleural administration to a limited number of patients (n=4), the 
resultant bleomycin plasma concentrations suggest a systemic absorption of 
approximately 45%. 

The safety and efficacy of BLENOXANE 60 units and tetracycline (I gm) as 
treatment for malignant pleural effusion were evaluated in a multicenter, randomized 
trial. Patients were required to have cytologically positive pleural effusion, good 
performance status (0, I ,2), lung re-expansion following tube thoracostomy with drainage 
rates of 100 mL/24 hr. or less, no prior intraplcural therapy, no prior systemic 
BLENOXANE therapy, no chest irradiation and no recent change in systemic therapy 
Overall survival did not differ between the BLENOXANE 60 units (n-4) and 
tetracycline (n==41) groups. Of patients evaluated within 30 days of instillation, the 
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recurrence rate was 36% (10/28) with BLENOXANE and 67% (18127) with tetracycline 
(p=O.O23). Toxicity was similar between groups. 

INDICATIONS AND USAGE 

BLENOXANE should be considered a palliative treatment. It has been shown to be 
useful in the management of the following neoplasms either as a single agent or in proven 
combinations with other approved chemotherapeutic agents: 

Squamous Cell Carcinoma 

Head and neck (including mouth, tongue, tonsil, nasopharynx, oropharynx, sinus, palate, 
lip, buccal mucosa, gingivae, epiglottis, skin, larynx), penis, cervix, and vulva. The 
response to BLENOXANE is poorer in patients with previously irradiated head and neck 
cancer. 

Lymphomas 

Hodgkin’s disease, non-Hodgkin’s lymphoma. 

Testicular Carcinoma 

Embryonal cell, choriocarcinoma, and teratocarcinoma 

BLENOXANE has also been shown to be useful in the management of: 

Malignant Pleural Effusion 

BLENOXANE is effective as a sclerosing agent for the treatment of malignant pleural 
effusion and prevention of recurrent pleural elisions. 

CONTfXAlNDlCATlONS 

BLENOXANE is contraindicated in patients who have demonstrated a hypersensltlve or 
an idiosyncratic reaction to it. 
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WARNINGS 

Patients receiving BLENOXANE must be observed carefully and frequently during and 
after therapy. It should be used with extreme caution in patients with significant 
impairment of renal function or compromised pulmonary function. 

Pulmonary toxicities occur in 10% of treated patients. In approximately I%, the 
nonspecific pneumonitis induced by BLENOXANE progresses to pulmonary fibrosis, 
and death. Although this is age and dose related, the toxicity is unpredictable. Frequent 
roentgenograms are recommended (see ADVERSE REACTIONS: Pulmonary section). 

A severe idiosyncratic reaction (similar to anaphylaxis) consisting of hypotension, 
mental confusion, fever, chills, and wheezing has been reported in approximately 1% of 
lymphoma patients treated with BLENOXANE. Since these reactions usually occur after 
the first or second dose, careful monitoring is essential after these doses (see ADVERSE 

REACTIONS: Idiosyncratic Reactions section). 

Renal or hepatic toxicity, beginning as a deterioration in renal or liver function 
tests, have been reported, infrequently. These toxicities may occur, however, at any time 
after initiation of therapy. 

Usage in Pregnancy 

Pregnancy Category D 

BLENOXANE can cause fetal harm when administered to a pregnant woman. It has been 
shown to be teratogenic in rats. Administration of intraperitoneal doses of 1.5 mg/kg/day 

to rats (about I .6 times the recommended human dose on a unit/mL basis) on days 6-15 

of gestation caused skeletal malformations, shortened innominate artery and hydroureter. 
BLENOXANE is abortifacient but not teratogenic in rabbits, at i.v. doses of 1.2 

mg/kg/day (about 2.4 times the recommended human dose on a unitlmL basis) given on 

gestation days 6-l 8. 

There have been no studies in pregnant women. If BL,ENOXANE is used during 
pregnancy, or if the patient becomes pregnant while receiving this drug, the patient 
should be apprised of the potential hazard to the fetus. Women of childbearing potential 
should be advised to avoid becoming pregnant during therapy with BLENOXANE. 
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PRECAUTIONS 

General 

Bleomycin clearance may be reduced in patients with impaired renal function. No 
guidelines have been established for dose adjustments, but bleomycin should be used 
with extreme caution in patients with significant renal impairment. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility 

The carcinogenic potential of BLENOXANE in humans is unknown. A study in 
F344-type male rats demonstrated an increased incidence of nodular hyperplasia after 
induced lung carcinogenesis by nitrosamines, followed by treatment with bleomycin. In 
another study where the drug was administered to rats by subcutaneous injection at 0.35 

mg/kg weekly (3.82 units/m* weekly or about 30% at the recommended human dose), 

necropsy findings included dose related injection site fibrosarcomas as well as various 
renal tumors. Bleomycin has been shown to be mutagenic both in vitro and in viva. 7‘hc 

effects of bleomycin on fertility have not been studied 

Pregnancy 

Pregnancy Category D (see WARNINGS section). 

Nursing Mothers 

It is not known whether the drug is excreted in human milk. Because many drugs are 
excreted in human milk and because of the potential for serious adverse reactions in 
nursing infants, it is recommended that nursing be discontinued by women receiving 
BLENOXANE therapy. 

Pediatric Use 

Safety and effectiveness of BLENOXANE in pediatric patients have not been 
established. 



Geriatric Use 

in clinical trials, pulmonary toxicity was more common in patients older than 70 years 
than in younger patients (see BOX WARNING, WARNINGS, and ADVERSE 
REACTIONS: Pulmonary). Other reported clinical experience has not identified other 
differences in responses between elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out. 

Bleomycin is known to be substantially excreted by the kidney, and the risk of 
toxic reactions to this drug may be greater in patients with impaired renal function. 
Because elderly patients are more likely to have decreased renal function, care should be 
taken in dose selection, and it may be useful to monitor renal function. 

ADVERSE REACTIONS 

Pulmonary 

This is potentially the most serious side effect, occurring in approximately 10% of treated 
patients. The most frequent presentation is pneumonitis occasionally progressing to 
pulmonary fibrosis Approximately I% of patients treated have died of pulmonary 
fibrosis. Pulmonary toxicity is both dose and age related, being more common in patients 
over 70 years of age and in those receiving over 400 units total dose. This toxicity, 
however, is unpredictable and has been seen occasionally in young patients receiving low 
doses. Some published reports have suggested that the risk of pulmonary toxicity may be 
increased when bleomycin is used in combination with G-CSF (Qrastim) or other 
cytokines. However, randomized clinical studies completed to date have not 
demonstrated an increased risk of pulmonary complications in patients treated with 
bleomycin and G-CSF. 

Because of lack of specificity of the clinical syndrome, the identification of 
patients with pulmonary toxicity due to BLENOXANE (bleomycin sulfate for injection, 
USP) has been extremely difficult. The earliest symptom associated with BLENOXANE 
puImonary toxicity is dyspnea. The earliest sign is fine rales. 

Radiographically, BLENOXANE-induced pneumonitis produces nonspecific 
patchy opacities, usually of the lower lung freIds. The most common changes in 
pulmonary function tests are a decrease in total lung volume and a decrease in vital 
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capacity. However, these changes are not predictive of the development of pulmonary 
fibrosis. 

The microscopic tissue changes due to BLENOXANE toxicity include 
bronchiolar squamous metaplasia, reactive macrophages, atypical alveolar epithelial 
cells, fibrinous edema, and interstitial fibrosis. The acute stage may involve capillary 
changes and subsequent fibrinous exudation into alveoli producing a change similar to 
hyaline membrane formation and progressing to a diffuse interstitial fibrosis resembling 
the Hamman-Rich syndrome. These microscopic fmdings are nonspecific; eg, similar 
changes are seen in radiation pneumonitis and pneumocystic pneumonitis. 

To monitor the onset of pulmonary toxicity, roentgenograms of the chest should 
be takkn every 1 to 2 weeks (see WARNINGS section). If pulmonary changes are noted, 
treatment should be discontinued until it can be determined if they are drug related. 
Recent studies have suggested that sequential measurement of the pulmonary dlf‘fusion 

capacity for carbon monoxide (DL,-0) during treatment with BLENOXANE may be an 

indicator of subclinical pulmonary toxicity. It is recommended that the DLco be 

monitored monthly if it is to be employed to detect pulmonary toxicities, and thus the 

drug should be discontinued when the DL co falls below 30% to 35% of the pretreatment 

value. 

Because of bleomycin’s sensitization of lung tissue, patients who have received 
bleomycin are at greater risk of developing pulmonary toxicity when oxygen is 
administered in surgery. While long exposure to very high oxygen concentrations is a 
known cause of lung damage, after bleomycin administration, lung damage can occur at 
lower concentrations that are usually considered safe. Suggested preventive measures are: 

I _ Maintain FIOZ at concentrations approximating that of room air (25%) during surgery 

and the postoperative period. 

2. Monitor carefully fluid replacement, focusing more on colloid administration rather 
than crystalloid. 

Sudden onset of an acute chest pain syndrome suggestive of pleuropericarditis has 
been rarely reported during BLENOXANE infusions. Although each patient must be 
individually evaluated, further courses of BLENOXANE do not appear to be 
contraindicated. 



Pulmonary adverse events which may be related to the intrapleural administration of 
BLENOXRNE have been reported only rarely. 

Idiosyncratic Reactions 

Ln approximately 1% of the lyrnphoma patients treated with BLENOXANE (bleomycin 
sulfate for injection, USP), an idiosyncratic reaction, similar to anaphylaxis clinically, has 
been reported. The reaction may be immediate or delayed for several hours, and usually 
occurs after the first or second dose (see WARNINGS section). It consists of 
hypotension, mental confusion, fever, chills, and wheezing. Treatment is symptomatic 
including volume expansion, pressor agents, antihistamines, and corticosteroids. 

Integument and Mucous Membranes 

These are the most frequent side effects, being reported in approximately 50% of treated 
patients. These consist of erythema, rash, striae, vesiculation, hyperpigrnentation, and 
tenderness of the skin. Hyperkeratosis, nail changes, alopecia, pruritus, and stomatitis 
have also been reported. It was necessary to discontinue BLENOXANE therapy in 2% of 
treated patients because of these toxicities. 

Scleroderma-like skin changes have also been reported as part of postmarketing 
surveillance. 

Skin toxicity is a relatively late manifestation usually developing in the 2nd and 
3rd week of treatment after 150 to 200 units of BLENOXANE have been administered 
and appears to be related to the cumulative dose. 

Intrapleural administration of BLENOXANE has occasionally been associated 
with local pain. Hypotension possibly requiring symptomatic treatment has been reported 
infrequently. Death has been very rarely reported in association with BLENOXANE 
pleurodesis in these very seriously ill patients. 

Other 

Vascular toxicities coincident with the use of BLENOXANE in combination with other 
antineoplastic agents have been reported rarely. The events are clinically heterogeneous 
and may include myocardial infarction, cerebrov&cular accident, thrombotic 

microangiopathy (HUS) or cerebral arteritis. Various mechanisms have been proposed 
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for these vascular complications. There are also reports of Raynaud’s phenomenon 
occumng in patients treated with BLENOXANE in combination with vinblastine with or 
without cisplatin or, in a few cases, with BLENOXANE as a single agent. It is currently 
unknown if the cause of Raynaud’s phenomenon in these cases is the disease, underlying 
vascular compromise, BLENOXANE, vinblastine, hypomagnesemia, or a combination of 
any of these factors. 

Fever, chills, and vomiting were frequently reported side effects. Anorexia and 
weight loss are common and may persist long after termination of this medication. Pain at 
tumor site, phlebitis, and other local reactions were reported infrequently. 

Malaise was also reported as part of postmarketing surveillance 

DOSAGE AND ADMINISTRATION 

Because of the possibility of an anaphylactoid reaction, lymphoma patients should 
be treated with 2 units or less for the !irst two doses. If no acute reaction occurs, 
then the regular dosage schedule may be followed. 

The following dose schedule is recommended: Squamous cell carcinoma, non- 
_ 

Hodgkin’s lymphoma, testicular carcinoma4.25 to 0.50 units/kg (IO to 20 units/m’) 

given intravenously, intramuscularly, or subcutaneously weekly or twice weekly. 

Ifodgkin’s Diseasea. to 0.50 units/kg (IO to 20 unitslmL) given 

intravenously, intramuscularly, or subcutaneously weekly or twice weekly. Afler a 50% 
response, a maintenance dose of I unit daily or 5 units weekly intravenously or 
intramuscularly should be given. 

Pulmonary toxicity of BLENOXANE appears to be dose related with a striking 
increase when the total dose is over 400 units. Total doses over 400 units should be given 
with great caution. 

Note: When BLENOXANE (bleomycin sulfate for injection, USP), is used in 
combination with other antineoplastic agents, pulmonary toxicities may occur at 
lower doses. 

Improvement of Hodgkin’s disease and testicular tumors is prompt and noted 
within 2 weeks. If no improvement is seen by this time, improvement is unlikely. 
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Squamous cell cancers respond more slowly, sometimes requiring as long as 3 weeks 
before any improvement is noted. 

Malignant Pleural Effusion-60 units administered as a single dose bolus 
intnpleurai mjection (see ADMINISTRATION: Intrapleural section). 

Administration 

BLENOXANE may be given by the intramuscular, intravenous, subcutaneous or 
intrapleural routes. 

Intramuscular or Subcutaneous 

The BLENOXANE 15 units vial should be reconstituted with I to 5 mL of Sterile Water 
for Injection, USP, Sodium Chloride for Injection, 0.9%, USP, or Sterile Bacteriostatic 
Water for Injection, USP. The BLENOXANE 30 units vial should be reconstituted with 2 
to 10 mL of the above diluents. 

Intravenous 

The contents of the I5 units or 30 units vial should be dissolved in 5 ml, or 10 ml,, 
respectively of Sodium Chloride for Injection, 0.9%, USP and administered slowly over a 
period of 10 minutes. 

lntrapleural 

60 units of BLENOXANE is dissolved in 50-100 mL sodium chloride injection 0.9%, 
and administered through a thoracostomy tube following drainage of excess pleural fluid 
and confirmation of complete lung expansion. The literatie suggests that successful 
pleurodesis is, in part, dependent upon complete drainage of the pleural fluid and 
reestablishment of negative intrapleural pressure prior to instillation of a sclerosing agent. 
Therefore, the amount of drainage from the chest tube should be as minimal as possible 
prior to instillation of BLENOXANE. Although there is no conclusive evidence to 
support this contention, it is generally accepted that chest tube drainage should be less 
than 100 mL in a 24 hour period prior to sclerosis. However, BLENOXANE instillation 
may be appropriate when drainage is between 100-300 mL under clinical conditions that 
necessitate sclerosis therapy. The thoracostomy tube is clamped after BLENOXANE 
instillation. The patient is moved from the supine to the left and right lateral positions 
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several times during the next four hours. The clamp is then removed and suction 
reestablished. The amount of time the chest tube remains in place following sclerosis is 
dictated by the clinical situation. 

The intrapleural mJection of topical anesthetics or systemic narcotic analgesia is 
generally not required. 

Parenteral drug products should be inspected visually for particulate matter and 
discoloration prior to admuustration, whenever solution and container permit. 

HOW SUPPLIED 

BLENOXAN? (bleomycin sulfate for injection, USP) is available as follows: 

NDC 00 1 S-30 10-20, 15 units per vial as bleomycin sulfate for injection, IJSP 

NDC 00 15-3063-01,30 units per vial as bleomycin sulfate for injection, IJSP. 

Stability 

The sterile powder is stable under refrigeration 2” C (36” F) to 8” C (46” F) and should 
not be used after the expiration date is reached. 

BLENOXANE should not be reconstituted or diluted with DsW or other dextrose 

containing diluents. When reconstituted in DsW and analyzed by HPLC, BLENOXANE 

demonstrates a loss of A2 and HI potency that does not occur when BLENOXANE is 

reconstituted in 0.9% Sodium Chloride. 

BLENOXANE is stable for 24 hours at room temperature in Sodium Chloride. 

Procedures for proper handling and disposal of anticancer drugs should be 

considered. Several guidelines on this subject have been published.tt7 There is no general 

agreement that all of the procedures recommended in the guidelines are necessary or 
appropriate. 
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FOR INTRAVENOUS USE ONLY 

WARNING 

1. Severe local tissue necrosis will occur if there is extravasation during administration (see 

DOSAGE AND ADMINISTRATION). Doxorubicin must not be given by the intramuscular 

or subcutaneous route. 

2. Myocardial toxicity manifested in its most severe form by potentially fatal congestive 

heart failure may occur either during therapy or months to years after termination of therapy. 

The probability of developmg impaired myocardial function based on a combined index of 

signs, symptoms and decline in Left ventricular ejection fraction (LVEF) is estimated to be 1 

to 2% at a total cumulative dose of 300 mg/m2 of doxorubicin, 3 to 5% at a dose of 400 

mg/m2, 5 to 8% at 450 mg/m2 and 6 to 20% at 500 mg/m’. The risk of developing CHF 

increases rapidly with increasing total cumulative doses of doxorubicin in excess of 400 

mg/m2. Risk factors (active or dormant cardiovascular disease, prior or concomitant 

radiotherapy to the mediastinaVpericardia1 area, previous therapy with other anthracyclines 

or anthracenediones, concomitant use of other cardiotoxic drugs) may increase the risk of 

cardiac toxicity. Cardiac toxicity with doxorubicin may occur at lower cumulative doses 

whether or not cardiac risk factors are present. Pediatric patients are at increased risk for 

developing delayed cardiotoxicity. 

3. Secondary acute myelogenous leukemia (AML) or myelodysplastic syndrome (MDS) has 

been reported in patients treated with anthracyclines, including doxorubicin (see ADVERSE 

REACTIONS). The occurrence of refractory secondary AML or MDS is more common 

when anthracyclincs are given in combination with DNA-damaging anti-neoplastic agents or 

radiotherapy, when patients have been heavily pretreated with cytotoxic drugs, or when doses 

of anthracyclines have been escalated. The rate of developing secondary AML or MDS has 
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been estimated in an analysis of 8563 patients with early breast cancer treated in 6 studies 

conducted by the National Surgical Adjuvant Breast and Bowel Project (NSABP), including 

NSABP B-15. Patients in these studies received standard doses of doxorubicin and standard 

or escalated doses of cyclophosphamide (AC) adjuvant chemotherapy and were followed for 

6 I,8 10 patient years. Among 4483 such patients who received conventional doses of AC, I 1 

cases of AML or MDS were identified, for an incidence of 0.32 cases per 1000 patient years 

(95% CI O-16-0.57) and a cumulative incidence at 5 years of 0.2 1% (95% CI 0.1 I -.4 1%). In 

another analysis of 1474 patients with breast cancer who received adjuvant treatment with 

doxorubicin-containing regimens in clinical trials conducted at University of Texas M.D. 

Anderson Cancer Center, the incidence was estimated at 1.5% at IO years. In both 

experiences, patients who received regimens with higher cyclophospharnide dosages, who 

received radiotherapy, or who were aged SO or older had an increased risk of secondary AML 

or MDS. Pediatric patients are also at risk of developing secondary AML. 

4. Dosage should be reduced in patients with impaired hepatic function. 

5. Severe myelosuppression may occur. 

6. Doxorubicin should be administered only under the supervision of a physician who is 

experienced in the use of cancer chemotherapeutic agents. 

DESCRIPTION 

Doxorubicin is a cytotoxic anthracycline antibiotic isolated from cultures of Sfveplornyce.7 

peucefius var. caesius. Doxorubicin consists of a naphthacenequinone nucleus linked through 

a glycosidic bond at ring atom 7 to an amino sugar, daunosamine. Chemically, doxorubicin 

hydrochloride is: 5,12-Naphthacenedione, lo-[(3-amino-2,3,6-trideoxy-a-l-lyxo- 

hexopyranosyl)oxy]-7,8,9, IO-tetrahydro-6,8,11 -trihydroxy-8-(hydroxylacetyl)- 1 -methoxy-, 

hydrochloride (8S-cis)-. The structural formula is as follows: 

[WSERT STRUCTURE] 

Doxorubicin binds to nucleic acids, presumably by specific intercalation of the planar 

anthracycline nucleus with the DNA double helix. The anthracycline ring is lipophilic, but 

the saturated end of the ring system contains abundant hydroxyl groups adjacent to the amino 

2 
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sugar, producing a hydrophilic center. The molecule is amphoteric, containing acidic 

functions in the ring phenolic groups and a basic f-unction in the sugar amino group. It binds 

to cell membranes as well as plasma proteins. 
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69 Doxorubicin Hydrochloride for Injection, USP, is a sterile red-orange lyophilized powder. 
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71 Doxorubicin Hydrochloride Injection, USP, is a sterile parenteral, isotonic solution 
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74 CLINICAL PHARMACOLOGY 
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The cytotoxic effect ofdoxorubicin on malignant cells and its toxic effects on various organs 

are thought to be related to nucleotide base intercalation and cell membrane lipid binding 

activities of doxorubicin. Intercalation inhibits nucleotide replication and action of DNA and 

RNA polymerases. The interaction of doxorubicin with topoisomerase II to form DNA- 

cleavable complexes appears to be an important mechanism ofdoxotubicin cytocidal 

activity 

Doxorubicin cellular membrane bindrng may affect a variety of cellular functions. 

Enzymatic electron reduction of doxorubicin by a variety of oxidases, reductases and 

dehydrogenases generates highly reactive species including the hydroxyl free radtcal OH-. 

Free radical formation has been implicated in doxorubicin cardiotoxicity by means of Cu (II) 

and Fe (III) reduction at the cellular level. 
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Cells treated with doxorubicin have been shown to manifest the characteristic morphologic 

changes associated with apoptosis or programmed cell death. Doxorubicin-induced 

apoptosis may be an integral component of the cellular mechanism of action relating to 

therapeutic effects, toxicities, or both 

Animal studies have shown activity in a spectrum of experimental tumors, 

immunosuppression, carcinogenic properties in rodents, induction of a variety of toxic 

effects, including delayed and progressive cardiac toxicity, myelosuppression in aI1 species 

and atrophy to testes in rats and dogs. 
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Doxorubicin was excreted in the milk of one lactating patient, with peak milk concentration 

at 24 hours after treatment being approximately 4.4-fold greater than the corresponding 

plasma concentration. Doxorubicin was detectable in the milk up to 72 hours after therapy 

with 70 mg/m2 of doxorubicin given as a 15-minute intravenous infusion and IO0 mg/m’ of 

cisplatin as a 26-hour intravenous infusion. The peak concentration of doxorubicinol in milk 

at 24 hours was 0.1 I pg/mL and AK up to 24 hours was 9.0 pg.NmL while the AUC for 

doxorubicin was 5.4 pg.h/mL. 

118 

119 Doxorubicin does not cross the blood brain barrier. 
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I21 Mefabolism. Enzymatic reduction at the 7 position and cleavage of the daunosamine sugar 

yields aglycones which are accompanied by free radical formation, the local production of 

which may contribute to the cardiotoxic activity of doxorubicin. Disposition of doxorubicinol 

(DOX-OL) in patients is formation rate Limited, with the terminal half-life of DOX-OL being 

similar to doxorubicin. The relative exposure of DOX-OL, i.e., the ratio between the AUC of 

DOX-OL and the AUC of doxorubicin, compared to doxorubicin ranges between 0.4 and 0.6. 

124 
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127 

Pharmacokinetics 

Pharmacokinetic studies, determined in patients with various types of turnon undergoing 

either single or multi-agent therapy have shown that doxorubicin follows a multiphasic 

disposition after intravenous injection. In four patients, doxorubicin has demonstrated dose- 

independent pharmacokinetics in the dose range of 30 to 70 mg/m’. 

Disfribufion. The initial distribution half-life of approximately 5 minutes suggests rapid 

tissue uptake of doxorubicin, while its slow elimination corn tissues is reflected by a 

terminal half-life of 20 to 48 hours. Steady-state distribution volume ranges from 809 to 

12 14 L/m2 and is indicative of extensive drug uptake into tissues. Binding of doxorubicin 

and its major metabolite, doxorubicinol, to plasma proteins is about 74 to 76% and is 

independent of plasma concentration of doxorubicin up to 1. I pg/mL. 
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Excretion Plasma clearance is in the range 324 to 809 mL/min/m2 and is predominately by 

metabolism and biliary excretion. Approximately 40% of the dose appears in the bile in 5 

days, while only 5 to 12% of the drug and its metabolites appear in the urine during the same 

time period. In urine, ~3% of the dose was recovered as DOX-OL over 7 days. 

Systemic clearance of doxorubicin is significantly reduced in obese women with ideal body 

weight greater than 130%. There was a significant reduction in clearance without any 

change in volume of distribution in obese patients when compared with normal patients with 

less than 115% ideal body weight. 

Pharmacokinetics in Special Populations 

Pediatric. Following administration of 10 to 75-rndrn’ doses of doxorubicin to 60 children 

and adolescents ranging from 2 months to 20 years of age, doxorubicin clearance averaged 

1443 f 114 mWmin/m* . Further analysis demonstrated that clearance in 52 children greater 

than 2 years of age (I 540 mL/min/m’) was increased compared with adults. However, 

clearance in infants younger than 2 years of age (8 13 rnL/min/m’) was decreased compared 

with older children and approached the range of clearance values determined in adults. 

Geriatric While the pharmacokinetics of elderly subjects (=65 years of age) have been 

evaluated, no dosage adjustment is recommended based on age. (See PRECAUTIONS, 

Geriatric Use.) 

Gender. A published clinical study involving 6 men and 2 1 women with no prior 

anthracycline therapy reported a significantly higher median doxorubicin clearance in the 

men compared to the women (1088 mL/min/m2 versus 433 mL/min/m*). However, the 

terminal half-life of doxorubicin was longer in men compared to the women (54 versus 35 

hours). 

Race. The influence of race on the pharmacokinetics of doxorubicin has not been evaluated. 

Hepatic Impairmenr. The clearance of doxorubicin and doxorubicinol was reduced in patients 

with impaired hepatic function (see DOSAGE & ADMINISTRATION). 

Renal Impairment. The influence of renal function on the pharmacokinetics of doxorubicin 

has not been evaluated. 
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CLINICAL STUDIES 

The effectiveness of doxorubicin-containing regimens in the adjuvant therapy of early breast 

cancer has primarily been established based on data collected in a meta-analysis published in 

1998 by the Early Breast Cancer Trialists Collaborative Group (EBCTCG). The EBCTCG 

obtains primary data on all relevant studies, both published and unpublished, for early stage 

breast cancer and regularly updates these analyses. The principal endpoints for the adjuvant 

chemotherapy trials were disease-free survival (DFS) and overall survival (OS). The meta- 

analyses allowed comparisons of cyclophosphamide, methotrexate, and 5-fluorouracil (CMF) 

to no chemotherapy (19 trials including 7523 patients) and comparisons of doxorubicin- 

containing regimens with CMF as an active control (6 trials including 35 10 patients). The 

pooled estimates of DFS and OS from these trials were used to calculate the effect of CMF 

relative to no therapy. The hazard ratio for DFS for CMF compared to no chemotherapy was 

0.76 (95% Cl 0.71-0.82) and for OS was 0.86 (95% CI 0.80-0.93). Based on a conservative 

estimate of CMF effect (lower 2-sided 95% confidence limit of hazard ratio) and 75% 

retention of CMF effect on DFS, it was determined that the doxorubicin containing-regimens 

would be cousidered as non-inferior to CMF if the upper 2-sided 95% confidence limit of the 

hazard ratio was less than 1.06, i.e. not more than 6% worse than CMF. A similar calculation 

for OS would require a non-inferiority margin of 1.02. 

Six randomized trials in the EBCTCG me&analysis compared doxorubicin-containing 

regimens to CMF. A total of 35 10 women with early breast cancer involving axillary lymph 

nodes were evaluated; approximately 70% were premenopausal and 30% were 

postmenopausal. At the time of the meta-analysis, 1745 fast recurrences and 1348 deaths 

had occurred. Analyses demonstrated that doxorubicin-containing regimens retained at least 

75% of the historical CMF adjuvant effect on DFS and are effective. The hazard ratio for 

DFS (dox:CMF) was 0.91 (95% CT 0.82-1.01) and for OS was 0.91 (95% Cl 0.81-1.03). 

Results of these analyses for both DFS and OS are provided in Table I and Figures 1 and 2. 
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Table 1. Summary of Randomized Trials Corn 
Versus CMF in EBCT( 

Study 
(starting year) 

NSABP B-l 5 
(1984) 

SECSG 2 
(1976) 

ONCOFRANCE 
(1978) 

SE Sweden EKG A 
(1980) 

NSABC Israel BrO283 
(1983) I 

Ausman BCSG 3 
(1984) I 

Regimens No. OC Cycles No. of Patients 

- -- 
AC 4 

__-__ 
1562' 

CMF 6 176 

FAC 6 260 

CMF 

FACV 

CMF 

AC 

CMF 

A”‘4 
CMF 

CMF 

CMFVA 

CMF 

6 268 

I2 138 

12 113 

6 21 

22 

5s 

SO 

121 

8 124 

Doxorubicio-Concaining Regimens 
Combined Studies 

I 
CMF 

2157 

pa 
JG 

T 

ring Dororubicin-Containing Regimens 
: Meta-Analvsis ____~ 

-T 

--- 
Dororubiciu-Cootainiog 

Regimeus vs CILlF 

___. -~- 
Abbreviations: DFS = drsease bee survival, OS = overall survival; AC = doxon 

- tfR (9 

DFS 
-__I_ 

% CI) 

OS 

0.93(0.82-1.06) 0 97(0.83-1.12) 

0 86(0.66-1.13) 0.93 (0.69-1.26) 

071(0.49-1.03) 0.65 (0 U-096) 

O-59(0.22-1.61) 0.53 (0.21-l-37) 

0.91(0.53-1.57) 0.88(047-l 63) 

l-07(0.73-1.55) 

0.91(0.82-1.01) 0.91 (0.81-1.03) 

~icm. cyclophosp, rmde; 

093(06‘-1.35) 

AVbCMF = doxorubtcm, vtiblastme, cyclophosphamide, methotrexate, 5-fluorouracd; Ch@ = cyclophosphamide, 
methotrexate, S-fluotourack CMFVA = cydophosphamide. methotrexate. S-fluorouracil, vincristine, doxorubictn. 
FAC = S-fluorouracil, doxorubicin, cyclophosphamide; FACV = S-fluorouracd, doxorubicio, cyclophosphamide, 
vincristme; HR = hazard ratio; Cl = confidence interval 
l Includes pled data 6rom patients who received either AC alone for 4 cycles, or who were treated with AC for 4- -- 
cycles followed by 3 cycles of CMF. 
t Patients recerved alternating cycles of AVb aod CMF 

I88 

I89 

7 
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Figure 1. Meta-analysis of Disease-Free Survival 

Hazard Ratio 
Trial (95% CI) 

NSABP B-15 

SECSG 2 

ONCOFXANCE 

SE Sweden BCG A 

NSABC Israel EkO283 

. . - . . 

. 
l 

. . : . 
‘ I 

Austrian BCSG 3 

Ebxo based 16 studies) 
I 
0 0.5 10 15 2.0 

DOXO BB?TBR THAN ChtF DOXO WORSE THAN CMF 

‘De-eat. Eff.: p= 006 

193 

194 

- - - Boundary of non-inferiority with CMP (1.06; 75% of CMF effea retained] 

8 



195 

196 Figure 2. M&a-analysis of Overall Survival 
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With respect to DFS, 2 of 6 studies (NSABP B-15 and ONCOFRANCE) met the non 

inferiority standard individually and with respect to OS, 1 study met the non-inferiority 

margin individually (ONCOFRANCE). The largest of the 6 studies in the EBCTCG meta- 

analysis, a randomized, open-label, multicenter trial (NSABP B- 15) was conducted in 

approximately 2300 women (80% premenopausal; 20% postmenopausal) with early breast 

cancer involving axillary lymph nodes. In this trial, 6 cycles of conventional CMF was 

compared to 4 cycles of doxorubicin and cyclophosphamide (AC) and 4 cycles of AC 

followed by 3 cycles of CMF. No statistically significant differences in terms of DFS or OS 

were observed. (See Table 1). 

INDICATIONS AND USAGE 

Doxorubicin has been used successmlly to produce regression in disseminated neoplastic 

conditions such as acute lymphoblastic leukemia, acute myeloblastic leukemia, Wilms’ 

tumor, neuroblastoma, soft tissue and bone sarcomas, breast carcinoma, ovarian carcinoma, 

transitional cell bladder carcinoma, thyroid carcinoma, gastric carcinoma, Hodgkin’s disease, 

9 



Dororubicin PI Ma) 8,2003 

214 

215 

malignant lymphoma and bronchogenic carcinoma in which the small cell histologic type is 

the most responsive compared to other cell types. 

216 

217 

218 

Doxorubicin is also indicated for use as a component of adjuvant therapy in women with 

evidence of axillary lymph node involvement following resection of primary breast cancer. 

219 

220 

221 CONTRAINDICATIONS 

2.22 

223 

224 

225 

226 

227 

228 

Patients should not be treated with doxorubicin if they have any of the following conditions: 

baseline neutrophil count <I 500 cells/mm’; severe hepatic impairment; recent myocardial 

infarction; severe myocardial insuffkiency; severe arrhythmias; previous treatment with 

complete cumulative doses of doxorubicin, daunorubicin, idarubicin, and/or other 

antht-acyclines and anthracenediones; or hypersensitivity to doxorubicin, any of its 

excipients, or other anthracyclines or anthracenediones. [See WARNINGS and DOSAGE 

AND ADMINISTRATION] 

229 

230 

231 

232 

WARNINGS 

General 

233 

234 

235 

236 

231 

238 

239 

240 

241 

242 

243 

244 

Doxorubicin should be administered only under the supervision of qualified physicians 

experienced in the use of cytotoxic therapy. Patients should recover from acute toxicities of 

prior cytotoxic treatment (such as stomatitis, neutropenia, thrombocytopenia, and generalized 

infections) before beginning treatment with doxorubicin. Also, initial treatment with 

doxorubicin should be preceded by a careful baseline assessment of blood counts; serum 

levels of total bilirubin, AST, and creatinine; and cardiac function as measured by left 

ventricular ejection function (LVEF). Patients should be carefully monitored during 

treatment for possible clinical complications due to myelosuppression. Supportive care may 

be necessary for the treatment of severe neutropenia and severe infectious complications. 

Monitoring for potential cardiotoxicity is also important, especially with greater cumulative 

exposure to doxorubicin. Doxorubicin may potentiate the toxicity of other anticancer 

therapies (see PRECAUTIONS, Drug Interactions). 

245 
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Cardiac Function 

Cardiotoxicity is a known risk of anthracycline treatment. Anthracycline-induced 

cardiotoxrcrty may be manifested by early (or acute) or late (delayed) events. 

Early cardiotoxicity of doxorubicin consists mainly of sinus tachycardia and/or 

electrocardiogram (KG) abnormalities such as non-specific ST-T wave changes. 

Tachyarrhythmias, including premature ventricular contractions and ventricular tachycardia, 

bradycardia, as well as atrioventricular and bundle-branch block have also been reported. 

These effects do not usually predict subsequent development of delayed cardiotoxicity, are 

rarely of clinical importance, and are generally not considered an indication for the 

suspension of doxorubicin treatment. 

Delayed cardiotoxicity usually develops late in the course of therapy with doxorubrcm or 

within 2 to 3 months after treatment termination, but later events, several months to years 

after completion of treatment, have also been reported. Delayed cardiomyopathy is 

manifested by a reduction in LVEF and/or signs and symptoms of congestive heart failure 

(CM) such as tachycardia, dyspnea, pulmonary edema, dependent edema, cardiomegaly and 

hepatomcgaly, oliguria, ascites, pleural effusion, and gallop rhythm. Subacute effects such 

as pericarditis/myocarditis have also been reported. Life-threatening CHF is the most severe 

form of anthracycline-induced cardiomyopathy and represents the cumulative dose-limiting 

toxicity of the drug. 

The probability of developing impaired myocardial function, based on a combined index of 

signs, symptoms and decline in left ventricular ejection fraction (LVEF) is estimated to be I 

to 2% at a total cumulative dose of 300 mg/m’ of doxorubicin, 3 to 5% at a dose of 400 

mg/m2, 5 to 8% at a dose of 450 mg/m* and 6 to 20% at a dose of 500 mglm* given in a 

schedule of a bohrs injection once every 3 weeks. In a retrospective review, the probabiltty 

of developing congestive heart failure was reported to be 5/168 (3%) at a cumulative dose of 

430 mg/m* of doxorubicin, 8/l 10 (7%) at 575 mg/m2, and 3/14 (2 1%) at 728 mg/m*. In a 

prospective study of doxorubicin in combination with cyclophosphamide, fluorouracil andfor 

vincristine in patients with breast cancer or small cell lung cancer, the probability of CHF at 

various cumulative doses of doxorubtcm was 1.5% at 300 mg/m2, 4.9% at 400 mg/m*, 7.7% 

II 
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308 

at 450 rndm’ and 20.5% at 500 mg/m*. The risk of developing CHF increases rapidly with 

increasing total cumulative doses of doxorubicin in excess of 400 mg/m2. 

Cardiotoxicity may occur at lower doses in patients with prior mediastinaVpericardia1 

irradiation, concomitant use of other cardiotoxic drugs, doxorubicin exposure at an early age, 

and advanced age. Data also suggest that pre-existing heart disease is a cofactor for increased 

risk of doxorubicin cardiotoxicity. In such cases, cardiac toxicity may occur at doses lower 

than the recommended cumulative dose of doxorubicin. Studies have suggested that 

concomitant administration of doxorubicin and calcium channel entry blockers may increase 

the risk of doxorubicin cardiotoxicity. The total dose of doxorubicin administered to the 

individual patient should also take into account previous or concomitant therapy with related 

compounds such as daunorubicin, idarubicin and mitoxantrone. Although not formally 

tested, it is probable that the toxicity of doxorubicin and other anthracyclines or 

anthracenediones is additive. Cardiomyopathy and/or congestive heart failure may be 

encountered several months or years after discontinuation of doxorubicin therapy. 

The risk of acute manifestations of doxorubicin cardiotoxicity in pediatric patients may be as 

much or lower than in adults. Pediatric patients appear to be at particular risk for developing 

delayed cardiac toxicity in that doxorubicin- induced cardiomyopathy impairs myocardial 

growth as pediatric patients mature, subsequently leading to possible development of 

congestive heart failure during early adulthood. As many as 40% of pediatric patients may 

have subclinical cardiac dysfunction and 5 to 10% of pediatric patients may develop 

congestive heart failure on long term follow-up. This late cardiac toxicity may be related to 

the dose of doxorubicin. The longer the length of follow-up, the greater the increase in the 

detection rate. Treatment of doxorubicin-induced congestive heart failure includes the use of 

digitalis, diuretics, after load reducers such as angiotensin I converting enzyme (ACE) 

inhibitors, low salt diet, and bed rest. Such intervention may relieve symptoms and improve 

the fUnctiona status of the patient. 

Monitoring Cardiac Function. The risk of serious cardiac impairment may be decreased 

through regular monitoring of LVEF during the course of treatment with prompt 

discontinuation of doxorubicin at the first sign of impaired function. The preferred method 

12 
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for assessment of cardiac function is evaluation of LVEF measured by multi-gated 

radionuclide angiography (MUGA) or echocardiography (ECHO). An ECG may also be 

done. A baseline cardiac evaluation with a MUGA scan or an ECHO is recommended, 

especially in patients with risk factors for increased cardiac toxicity. Repeated MUGA or 

ECHO determinations of LVEF should be performed, particularly with higher, cumulative 

anthracycline doses. The technique used for assessment should be consistent through follow- 

up. tn patients with risk factors, particularly prior anthracycline or anthracenedione use, the 

monitoring of cardiac function must be particularly strict and the risk-benefit of continuing 

treatment with doxorubicin in patients with impaired cardiac function must be carefully 

evaluated. 

Endomyocardial biopsy is recognized as the most sensitive diagnostic tool to detect 

anthracycline-induced cardiomyopathy; however, this invasive examination is not practically 

performed on a routine basis. ECG changes such as dysrhythmias, a reduction of the QRS 

voltage, or a prolongation beyond normal limits of the systolic time interval may be 

indicative of anthracycline-induced cardiomyopathy, but ECG is not a sensitive or spcc~fic 

method for following anthracycline-related cardiotoxicity 

Pediatric patients are at increased risk for developing delayed cardiotoxicity following 

doxorubicin administration and therefore a follow-up cardiac evaluation is recommended 

periodically to monitor for this delayed cardiotoxicity. 

In adults, a 10% decline in LVEF to below the lower limit of normal or an absolute LVEF of 

4S%, or a 20% decline in LVEF at any level is indicative of deterioration in cardiac Function 

Ln pediatric patients, deterioration in cardiac function during or after the completion of 

therapy with doxorubicin is indicated by a drop in fractional shortening (FS) by an absolute 

value of 110 percentile units or below 29%, and a decline in LVEF of IO percentile units or 

an LVEF below 55%. Ln general, if test results indicate deterioration in cardiac hnction 

associated with doxorubicin, the benefit of continued therapy should be carefUlly evaluated 

against the risk of producing irreversible cardiac damage. Acute life-threatening arrhythmias 

have been reported to occur during or within a few hours after doxorubicin administration. 
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I~ematologic Toxicity 

As with other cytotoxic agents, doxorubicin may produce myelosuppression. 

Myelosuppression requires careful monitoring. Total and differential WBC, red blood cell 

(RBC), and platelet counts should be assessed before and during each cycle of therapy with 

doxorubicin. A dose-dependent, reversible leukopenia and/or granulocytopenia 

(neutropenia) are the predominant manifestations of doxorubicin hematologic toxicity and is 

the most common acute dose-limiting toxicity of this drug. With the recommended dose 

schedule, leukopenia is usually transient, reaching its nadir 10 to 14 days after treatment with 

recovery usually qccurring by the 2 1st day. Thrombocytopenia and anemia may also occur. 

Clinical consequences of severe myelosuppression include fever, infections, 

sepsis/septicemia, septic shock, hemorrhage, tissue hypoxia, or death. 

Secondary Leukemia 

The occurrence of secondary AML or MDS has been reported most commonly in patients 

treated with chemotherapy regimens containing anthracyclines (includmg doxorubicin) and 

DNA-damaging antineoplastic agents, in combination with radiotherapy, when patients have 

been heavily pretreated with cytotoxic drugs, or when doses of anthracyclines have been 

escalated. Such cases generally have a l-3 year latency period. The rate of developing 

secondary AML or MDS has been estimated in an analysis of 8563 patients with early breast 

cancer treated in 6 studies conducted by the National Surgical Adjuvant Breast and Bowel 

Project (NSABP), including NSRBP B- 15. Patients in these studies received standard doses 

of doxorubicin and standard or escalated doses of cyclophosphamide (AC) adjuvant 

chemotherapy and were followed for 61,8 10 patient years. Among 4483 such patients who 

received conventional doses of AC, I I cases of AML or MDS were identified, for an 

incidence of 0.32 cases per 1000 patient years (95% CI 0.16-0.57) and a cumulative 

incidence at 5 years of 0.2 1% (95% Cl 0.1 I-0.41%). tn another analysis of 1474 patients 

with breast cancer who received adjuvant treatment with doxorubicin-containing regimens in 

clinical trials conducted at University of Texas M.D. Anderson Cancer Center, the incidence 

was estimated at 1.5% at IO years. In both experiences, patients who received regimens with 

higher cyclophosphamide dosages, who received radiotherapy, or who were aged 50 or older 

had an increased risk of secondary AML or MDS. 
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Doxorubicin can cause fetal harm when administered to a pregnant woman. Doxorubicin was 

teratogenic and embryotoxic at doses of 0.8 mg/kg/day (about l/l 3 the recommended human 

dose on a body surface area basis) when administered during the period of organogenesis in 

rats. Teratogenicity and embryotoxicity were also seen using discrete periods of treatment. 

The most susceptible was the 6- to 9-day gestation period at doses of 1.25 mg/kg/day and 

greater. Characteristic malformations included esophageal and intestinal atresia, tracheo- 

esophageal fistula, hypoplasia of the urinary bladder and cardiovascular anomalies. 

Doxorubicin was embryotoxic (increase in embryofetal deaths) and abortifacient at 0.4 

400 

401 

402 

403 

404 

Pediatric patients are also at risk of developing secondary AML. 

Effects at Site of Injection 

Phlebosclerosis may result from an injection into a small vessel or from repeated injections 

into the same vein. Following the recommended administration procedures may minimize the 

risk of phlebitis/thrombophlebitis at the injection site (see DOSAGE AND 

ADMINISTRATION, Instruction for Use/Handling). 

Extravasation 

On intravenous administration of doxorubicin, extravasation may occur with or without an 

accompanying stinging or burning sensation, even if blood returns well on aspiration of the 

infusion needle. If any signs or symptoms of extravasation have occurred, the injection or 

innfUsion should be immediately terminated and restarted in another vein (see DOSAGE AND 

ADMINISTRATION). 

Iiepatic Impairment 

Since metabolism and excretion of doxorubicin occurs predominantly by the hepatobiliary 

route, toxicity of recommended doses of doxorubicin can be enhanced by hepatic 

impairment; therefore, prior to individual dosing, evaluation of hepatic function is 

recommended using conventional laboratory tests such as SGOT, SGPT, alkaline 

phosphatase, and bilirubin (see DOSAGE AND ADMINISTRATION). 
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mg/kg/day (about l/14 the recommended human dose on a body surface area basis) in rabbits 

when administered during the period of organogenesis. 

There are no adequate and well-controlled studies in pregnant women. If doxorubicin is to 

be used during pregnancy, or if the patient becomes pregnant during therapy, the patient 

should be apprised of the potential hazard to the fetus. Women of childbearing age should be 

advised to avoid becoming pregnant. 

PRECAUTIONS 

General 

Doxorubicin is not an anti-microbial agent. Doxorubicin is emetigenic. Antiemetics may 

reduce nausea and vomiting; prophylactic use of antiemetics should be considered before 

administration of doxotubicin, particularly when given in conjunction with other emetigenic 

drugs. 

Patients should be informed of the expected adverse effects of doxorubicin, including 

gastrointestinal symptoms (nausea, vomiting, diarrhea, and stomatitis) and potential 

neutropenic complications. Patients should consult their phystctan if vomiting, dehydration, 

fever, evidence of infection, symptoms of CM, or injection-site pain occurs 

following therapy with doxorubicin. Patients should be informed that they will almost 

certainly develop alopecia. Patients should be advised that their urine may appear red for 1 

to 2 days after administration of doxorubicin and that they should not be alarmed. Patients 

should understand that there is a risk of irreversible myocardial damage associated with 

treatment with doxorubicin, as well as a risk of treatment-related leukemia. Because 

doxorubicin may induce chromosomal damage in sperm, men undergoing treatment with 

doxorubicin should use effective contraceptive methods. Women treated with doxorubicin 

may develop irreversible amenorrhea, or premature menopause. 
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Drug Interactions 

Doxorubicin is extensively metabolrzed by the liver. Changes in hepatic function induced by 

concomitant therapies may affect doxorubicin metabolism, pharmacokinetics, therapeutic 

efficacy, and/or toxicity. Toxicities associated with doxorubicin, especially hematologic and 

gastrointestinal events, may be increased when doxorubicin is used in combination with other 

cytotoxic drugs. 

Pacfitauel: There have been a number of reports in the literature that describe an increase in 

cardiotoxicity when doxorubicin is co-administered with paclitaxel. Two published studies 

report that initial administration of paclitaxel infused over 24 hours followed by doxotubicin 

administered over 48 hours resulted in a significant decrease in doxorubicin clearance with 

more profound neutropenic and stomatitis episodes than the reverse sequence of 

administration. 

Progesterone: In a published study, progesterone was given intravenously to patients with 

advanced malignancies (ECOG PS<2) at high doses (up to IO g over 24 hours) 

concomitantly with a fried doxorubicin dose (60 mg/m*) via bolus injection. Enhanced 

doxorubicin-induced neutropenia and thrombocytopenia were observed. 

Verupamil: A study of the effects of verapamil on the acute toxicity of doxorubicin in mice 

revealed higher initial peak concentrations of doxorubicin in the heart with a higher 

incidence and severity of degenerative changes in cardiac tissue resulting in a shorter 

survival. 

Cycfosporine: The addition of cyclosporine to doxotubicin may result in increases in AUC 

for both doxorubicin and doxorubicinol possibly due to a decrease in clearance of parent drug 

and a decrease in metabolism of doxorubicinol. Literature reports suggest that adding 

cyclosporine to doxorubicin results in more profound and prolonged hematologic toxicity 

than doxorubicin alone. Coma and/or seizures have also been described. 

Dexratoxane: In a clinical study of women with metastatic breast cancer, the concurrent 

use of the cardioprotectant, dexrazoxane, with the initiation of a regimen of fluorouracil, 

doxorubicin, and cyclophosphamide (FAC) was associated with a lower tumor response rate. 

Later initiation of dexrazoxane (after administration of a cumulative doxorubicin dose of 300 

mg/m* of doxorubicin had been given as a component of FAC) was not associated with a 

reduction in chemotherapy activity. Dexrazoxane is only indicated for use in women with 
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are continuing with doxorubicin therapy. 

468 

469 

470 

471 

Cylarubine: Necrotizing colitis manifested by typhlitis (cecal inflammation), bloody stools 

and severe and sometimes fatal infections have been associated with a combination of 

doxorubicin given by intravenous push daily for 3 days and cytarabine given by continuous 

infusion daily for 7 or more days. 
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Cyclophosphamide: The addition of cyclophosphamide to doxorubicin treatment does not 

affect exposure to doxorubicin, but may result in an increase in exposure to doxorubicinol, a 

metabolite. Doxorubicinol only has 5% of the cytotoxic activity of doxorubicin. Concurrent 

treatment with doxorubicin has been reported to exacerbate cyclophosphamide-induced 

hemorrhagic cystitis. Acute myeloid leukemia has been reported as a second malignancy 

after treatment with doxorubicin and cyclophosphamide. 

Literature reports have also described the following drug interactions: Phenobarbital 

increases the elimination ofdoxorubicin; phenytoin Levels may be decreased by doxorubicin; 

streptozocin (Zanosar@) may inhibit hepatic metabolism of doxorubicin; saquinavir in 

combination with cyclophosphamide, doxonrbicin, and etoposide increased mucosal toxicity 

in patients with HIV-associated non-Hodgkin’s lymphoma; and administration of live 

vaccines to inununosuppressed patients including those undergoing cytotoxic chemotherapy 

may be hazardous. 
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Initial treatment with doxorubicin requires observation of the patient and periodic monitoring 

of complete blood counts, hepatic function tests, and left ventricular ejection fraction. (See 

WARNINGS). Abnormalities of hepatic function tests may occur. Like other cytotoxic 

drugs, doxorubicin may induce “tumor lysis syndrome” and hypetuticemia in patients with 

rapidly growing tumors. Blood uric acid levels, potassium, calcium, phosphate, and 

creatinine should be evaluated after initial treatment. Hydration, urine alkahnization, and 

prophylaxis with allopurinol to prevent hyperuricemia may minimize potential complications 

of tumor-lysis syndrome. 
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Carcinogenesis, Mutagenesis, and Impairment of Fertility 

Carcinogenicity studies have not been conducted with doxorubicin. Secondary acute 

myelogenous leukemia (AML) or myelodysplastic syndrome (MDS) have been reported in 

patients treated with doxorubicin-containing combination chemotherapy regimens (see 

WARNINGS). Pediatric patients treated with doxorubicin or other topoisomerase II 

inhibitors are at risk for developing acute myelogenous leukemia and other neoplasms. 

Doxorubicin was mutagenic in the in vitro Ames assay, and clastogenic in multiple in vitro 

assays (CHO cell, V79 hamster cell, human lymphoblast, and SCE assays) and the in vivo 

mouse micronucleus assay. 

Doxorubicin decreased fertihty in female rats at the doses of 0.05 and 0.2 mg/kg/day (about 

l/200 and l/SO the recommended human dose on a body surface area basis) when 

administered from 14 days before mating through late gestation period. A single i.v. dose of 

doxorubicin at 0.1 mg/kg (about l/100 the recommended human dose on a body surface area 

basis) was toxic to male reproductive organs producing testicular atrophy and oligospermia 

in rats. Doxorubicin is mutagenic as it induced DNA damage in rabbit spermatozoa and 

dominant lethal mutations in mice. Therefore, doxorubicin may potentially induce 

chromosomal damage in human spermatozoa. O ligospermja or azoospermia were evidenced 

in men treated with doxorubicin, mainly in combination therapies. Men undergoing 

doxorubicin treatment should use effective contraceptive methods. 

Doxorubicin was toxic to male reproductive organs in animal studies, producing testicular 

atrophy, diffuse degeneration of the seminiferous tubules, and hypospetmia. Doxorubicin is 

mutagenic as it induces DNA damage in rabbit spermatozoa and dominant lethal mutations in 

mice. Therefore, doxorubicin can potentially induce chromosomal damage in human 

spermatozoa. O ligospermia or azoospermia were evidenced in men treated with doxorubicin, 

mainly in combination therapies. This effect may be permanent. However, sperm counts 

have been reported to return to normal levels in some instances. This may occur several 

years after the end of the therapy. Men undergoing doxorubicin treatment should use 

effective contraceptive methods. 
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In women, doxorubicin may cause infertility during the time of drug administration. 

Doxorubicin may cause amenorrhea. Ovulation and menstruation may return after 

termination of therapy, although premature menopause can occur. Recovery of menses is 

related to age at treatment. 

Secondary acute myelogenous leukemia (AML) or myelodysplastic syndrome (MDS) have 

been reported in patients treated with anthracycline-containing adjuvant combination 

chemotherapy regimens (see WARNINGS, Hematologic). 

Pregnancy Category D 

(See WARNINGS.) 

Nursing Mothers 

Doxorubicin and its major metabolite, doxorubicinol have been detected in the milk ofat 

least one lactating patient (see CLINICAL PHARMACOLOGY, Pharmacokinetics). 

Because of the potential for serious adverse reactions in nursing infants from doxorubicin, 

mothers should be advised to discontinue nursing during doxorubicin therapy. 

Pediatric Use 

Pediatric patients are at increased risk for developing delayed cardiotoxicity. Follow-up 

cardiac evaluations are recommended periodically to monitor for this delayed cardiotoxicity 

(see WARNINGS). Doxorubicin, as a component of intensive chemotherapy regimens 

administered to pediatric patients, may contribute to prepubertal growth failure. It may also 

contribute to gonadal impairment, which is usually temporary. Pediatric patients treated with 

doxorubicin or other topoisomerase II inhibitors are at a risk for developing acute 

myelogenous leukemia and other neoplasms. Pediatric patients receiving concomitant 

doxorubicin and actinomycin-D have manifested acute “recall” pneumonitis at variable 

times after local radiation therapy. 

Geriatric Use 

An estimated 4600 patients who were 65 and over were included in the reported clinical 

experience of doxorubicin use for various indications. NO overall differences in safety and 
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effectiveness were observed between these patients and younger patients, but greater 

sensitivity of some older indtvrduals cannot be ruled out. The decision to use doxorubicin m 

the treatment of older patients should be based upon a consideration of overall performance 

status and concurrent illnesses, in addition to age of the individual patient. 

ADVERSE REACTIONS 

Dose limiting toxicities of therapy are myelosuppression and cardiotoxicity. O ther reactions 

reported are: 

Cardiotoxicity - (See WARNINGS.) 

Cutaneous - Reversible complete alopecia occurs in most cases. Hyperpigmentation of 

nailbeds and dermal creases, primarily in pediatric patients, and onycholysis have been 

reported in a few cases. Radiation recall reaction has occurred with doxorubicin 

administration. Rash, itching, or photosensitivity may occur. 

Gastrointestinal - Acute nausea and vomiting occurs frequently and may be severe. This 

may be alleviated by antiemetic therapy. Mucositis (stomatitis and esophagitis) may occur 

within 5 to 10 of beginning therapy, and most patients recover from this adverse event within 

another 5 to 10 days. The effect may be severe leading to ulceration and represents a site of 

origin for severe infections. The dosage regimen consisting of administration of doxorubicin 

on three successive days results in greater incidence and severity of mucositis. Ulceration 

and necrosis of the colon, especially the cecum, may occur leading to bleeding or severe 

infections which can be fatal. This reaction has been reported in patients with acute non- 

lymphocytic leukemia treated with a 3-day course of doxorubicin combined with cytarabine. 

Anorexia, abdominal pain, dehydration, diarrhea, and hyperpigmentation of the oral mucosa 

have been occasionally reported. 

Hematologic - (See WARNINGS) 

Hypersensifiviry - Fever, chills and urticaria have been reported occasionally. Anaphylaxis 

may occur. A case of apparent cross sensitivity to lincomycin has been reported. 

Neurological - Peripheral neurotoxicity in the form of local-regional sensory and/or motor 

disturbances have been reported in patients treated intra-arterially with doxorubicin, mostly 

in combination with cisplatin. Animal studies have demonstrated seizures and coma in 

rodents and dogs treated with intra-carotid doxorubicin. Seizures and coma have been 

reported m patients treated with doxorubicin in combination with cisplatin or vincristine. 
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Oculur - Conjunctivitis, keratitis, and lacrimation occur rarely. 

Other - Malaise/asthenia have been reported. 

Adverse Reactions in Patients with Early Breast Cancer Receiving Doxorubicin-Containing 

Adjuvant Therapy: Safety data were collected from approximately 2300 women who 

participated in a randomized, open-label trial (NSABP B-l 5) evaluating the use of AC versus 

CMF in the treatment of early breast cancer involving axillary lymph nodes. In the safety 

analysis, the follow-up data born all patients receiving AC were combined (N=1492 

evaluable patients) and compared with data from patients receiving conventional CMF (i.e., 

oral cyclophosphamide; N=739 evaluable patients). The most relevant adverse events 

reported in this study are provided in Table 2. 
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Cancer Involving As 

Treatment administration 
Mean number of cycles 
Total cycles 

Adverse events, %  of patlents 
Leukopenia 

Grade 3 ( 1 .OOO-  1,999 /mm’) 
Grade 4 (<IO00 /mm’) 

Thrombocytopenia 
Grade 3 (25,000-49,999 /mm’) 
Grade 4 (<S,OOO /mm’) 

Shock, sepsis 
Systemic infection 
Nausea and vomiting 

Nausea only 
Vomiting _< I2 hours 
Vomiting > I2 hours 
Intractable 

Alopecia 
Partial 
Complete 

Weight loss 
S-IO% 
>lO% 

lary Lvmpb Na 

AC” 

N=1492 

PS 

Conventional 
CMF 

N=739 

38 
5676 

5.5 
4068 

3.4 
0.3 

0 
0.1 
1.5 
2.4 

0.3 
0 

0.9 
1.2 

15.5 
34.4 
36 8 
4.7 

92 4 
22.9 
69.5 

42.8 
25.2 
12.0 
I.6 

71.4 
56.3 
15.1 

6.2 
2.4 

51 

2.8 
Weight gain 

S-IO% 10.6 21.9 
>lO% 3.8 14.3 

Cardiac function 
Asymptomatic 01 
Transient 0 
Symptomatic 0 

Treatment-related death 0 
l Includes pooled data from patients tie received either AC alone for 4 
cycles, or who were treated with AC for 4 cycles followed by 3 cycles of 
CMF 

OVERDOSAGE 
Acute overdosage with doxorubicin enhances the toxic effect of mucositis, leukopenia and 

thrombocytopenia. Treatment of acute overdosage consists of treatment of the severely 

myelosuppressed patient with hospitalization, antimicrobials, platelet transfusions and 

symptomatic treatment of mucositis. Use of hemopoietic growth factor (G-CSF, GM-CSF) 

may be considered. The 150 mg doxorubicin hydrochloride for injection and the 75 mL and 

100 rnL (2 mg/mL) d oxorubicin hydrochloride injection vials are packaged as multiple dose 

23 



Doxorubicin PI May 8.2003 

613 

614 

615 

616 

vials and caution should be exercised to prevent inadvertent overdosage. Cumulative dosage 

with doxorubicin increases the risk of cardiomyopathy and resultant congestive heart failure 

(see WARNINGS). T reatment consists of vigorous management of congestive heart failure 

with digitalis preparations, diuretics, and after-load reducers such as ACE inhibitors. 
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Care in the administration of doxorubicin will reduce the chance of perivenous infiltration 

(see WARNINGS). It may also decrease the chance of local reactions such as urticaria and 

erythematous streaking. On intravenous administration of doxorubicin, extravasation may 

occur with or without an accompanying burning or stinging sensation, even if blood returns 

well on aspiration of the infusion needle. If any signs or symptoms of extravasation have 

occurred, the injection or infusion should be immediately terminated and restarted in another 

vein. If extravasation is suspected, intermittent application of ice to the site for IS min. q.i.d 

x 3 days may be useful. The benefit of local administration of drugs has not been clearly 

established. Because of the progressive nature of extravasation reactions, close observation 

and plastic surgery consultation is recommended. Blistering, ulceration and/or persistent 

pain are indications for wide excision surgery, followed by split-thickness skin grafting. 

The most commonly used dose schedule when used as a single agent is 60 to 75 mg/m2 as a 

single intravenous injection administered at 2 l-day intervals. The lower dosage should be 

given to patients with inadequate marrow reserves due to old age, or prior therapy, or 

neoplastic marrow infiltration. 

Doxotubicin has been used concurrently with other approved chemotherapeutic agents. 

Evidence is available that in some types of neoptastic disease combination chemotherapy is 

superior to single agents. The benefits and risks of such therapy continue to be elucidated. 

When used in combination with other chemotherapy drugs, the most commonly used dosage 

of doxorubicin is 40 to 60 mg/m2 given as a single intravenous injection every 2 1 to 28 days. 

In a large randomized study O\ISABP B-l 5) of patients with early breast cancer involving 

axillary lymph nodes (see CLINICAL PHARMACOLOGY, Clinical Studies and ADVERSE 
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REACTIONS, Adverse Reactions in Patients with Early Breast Cancer Receiving 

Doxorubicin-Contammg Adjuvant Therapy), the combination dosage regimen of AC 

(doxorubicin 60 mg/m’ and cyclophosphamide 600 mg/m*) was administered intravenously 

on day 1 of each 2 l-day treatment cycle. Four cycles of treatment were administered 

Dose Modifications 

Patients in the NSABP B-15 study could have dose modifications of AC to 75% of the 

starting doses for neutropenic fever/infection. When necessary, the next cycle of treatment 

cycle was delayed until the absolute neutrophil count (ANC) was 21000 cells/mm3 and the 

platelet count was 2 1000000 cells/mm3 and nonhematologic toxicities had resolved. 

Doxorubicin dosage must be reduced in case of hyperbilirubinemia as follows: 

Plasma bilirubin concentration (mg/dL) Dosage reduction (%) 

1.2 - 3.0 SO 

3.1 - 5.0 7s 
_____ 

Reconstitution Directions 

It is recommended that doxorubicin be slowly administered into the tubing of a freely 

running intravenous infusion of Sodium Chloride Injection, USP, or 5% Dextrose Injection, 

USP. The tubing should be attached to a Butterfly@ needle inserted preferably into a large 

vein. If possible, avoid veins over joints or in extremities with compromised venous or 

lymphatic drainage. The rate of administration is dependent on the size of the vein, and the 

dosage. However, the dose should be administered in not less than 3 to 5 minutes Local 

erythematous streaking along the vein as well as facial flushing may be indicative of too 

rapid an administration. A burning or stinging sensation may be indicative of perivenous 

infiltration and the infusion should be immediately terminated and restarted in another vein. 

Perivenous infiltration may occur painlessly. 

Doxorubicin should not be mixed with heparin or fluorouracil since it has been reported that 

these drugs are incompatible to the extent that a precipitate may form. Contact with alkaline 

solutions should be avoided since this can lead to hydrolysis of doxorubicin. Until specific 
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compatibility data are available, it is not recommended that doxorublcm be mixed with other 

drugs. 

Parenteral drug products should be inspected visually for particulate matter and discoloration 

prior to administration, whenever solution and container permit. 

Handling and Disposal 

Procedures for proper handling and disposal of anti-cancer drugs should be considered. 

Several guidelines on this subject have been published.“* There is no general agreement that 

all the procedures recommended in the guidelines are necessary or appropriate. However, 

given the toxic nature of this substance, the following protective recommendations are provided: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Personnel should be trained in good technique for reconstitution and handling. 

Pregnant staff should be excluded from working with this drug. 

Personnel handling doxorubicin should wear protective clothing: goggles, gowns and 

disposable gloves and masks. 

A designated area should be defined for reconstitution (preferably under a laminar flow 

system). The work surface should be protected by disposable, plastic-backed, absorbent 

paper. 

All items used for reconstitution, administration or cleaning, including gloves, should be 

placed in high-risk waste-disposal bags for high-temperature incineration. 

Spillage or leakage should be treated with dilute sodium hypochlotite (1% available 

chlorine) solution, preferably by soaking, and then water. 

All cleaning materials should be disposed of as indicated previously. 

In case of skin contact thoroughly wash the affected area with soap and water or 

sodium bicarbonate solution. However, do not abrade the skin by using a scrub brush 

In case of contact with the eye(s), hold back the eyelid(s) and flush the affected eye(s) 

with copious amounts of water for at least 15 minutes. Then seek medical evaluation 

by a physician. 

Always wash hands after removing gloves. 
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Caregivers of pediatric patients receiving doxorubicin should be counseled to take 

precautions (such as wearing latex gloves) to prevent contact with the patient’s urine and 

other body fluids for at least 5 days after each treatment. 
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Doxorubicin Hydrochloride for Injection, USP, a sterile red-orange lyophilized powder for 

intravenous use only, is available in lo,20 and 50 mg single dose vials and a 150 mg 

multidose vial. 
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Each 10 mg single dose vial contains 10 mg of doxorubicin HCI, USP, 50 mg of lactose, NF 

(hydrous) and I mg of methylparaben, NF (added to enhance dissolution). 

Each 20 mg single dose vial contains 20 mg of doxorubicin HCI, USP, 100 mg of lactose, NF 

(hydrous) and 2 mg of methylparaben, NF (added to enhance dissolution). 

Each 50 mg single dose vial contains 50 mg of doxorubicin HCI, USP, 250 mg of lactose, NF 

(hydrous) and 5 mg of methylparaben, NF (added to enhance dissolution). 

Each 150 mg multidose vial contains 150 mg of doxorubicin HCI, USP, 750 mg of lactose, 

NF (hydrous) and 15 mg of methylparaben, NF (added to enhance dissolution). 

Doxorubicin Hydrochloride for Injection, USP is available as: 
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Sterile single use only: 

NDC 0013-1086-91 10 mg single dose vial, 10 vial packs 

NDC 00 L 3-1096-9 1 20 mg single dose vial, 10 vial packs 

NDC 0013- 1106-79 50 mg single dose vial, single packs 

Multidose vial: 

NDC 0013-l 116-83 150 mg multidose vial, single packs 

Store at controlled room temperature, 15” to 30°C (59” to 86°F). Protect from light. Retain in 

carton until time of use. Discard unused portion. 

Reconstituted Solution Stability 

After adding the diluent, the vial should be shaken and the contents allowed to dissolve. The 

reconstituted solution is stable for 7 days at room temperature and under normal room light 

27 



Dororubicin PI May a,2003 

737 

738 

739 

740 

741 

742 

743 

744 

74s 

746 

747 

748 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

(100 foot-candles) and 15 days under refrigeration (2” to 8°C). It should be protected from 

exposure to sunlight. Discard any unused solution from the 10 mg, 20 mg and SO mg single 

dose vials. Unused solutions of the multiple dose vial remaining beyond the recommended 

storage times should be discarded. 

Doxorubicin Hydrochloride Injection, USP, is a sterile parenteral, isotonic, available in 5 

mL (10 mg), 10 mL (20 mg), 25 mL (50 mg), and 37.5 mL (75 mg) single dose vials and a 

100 mL (200 mg) multidose vial. Each mL contains doxorubicin HCI and the following 

inactive ingredients: sodium chloride 0.9% and water for injection q-s. Hydrochloric acid is 

used to adjust the pH to a target pH of 3.0. 

Doxorubicin Hydrochloride Injection, USP is available as: 

SINGLE DOSE GLASS VIALS: 

NDC 0013-l 136-9 1 10 vial, 2 mg/mL, 5 mL, 10 vial packs mg 

NDC 00 13- 1146-9 1 20 vial, 2 mg/mL, 10 mL, 10 vial packs mg 

NDC 00 13-l 156-79 SO vial, 2 mg/mL, 25 mL, single vial packs mg 

NDC 0013-l 176-87 75 vial, 2 mg/mL, 37.5 mL, single vial packs mg 

MULTIDOSE VIALS, in CytosafeTM vial packs: 

NDC 0013-1286-83 150 2 mg/mL, 75 mL mg, 

NDC 0013-1266-83 200 2 mg/mL, 100 mL mg, 

Store refrigerated, 2” to 8°C (36” to 46°F). Protect from light. Retain in carton until contents 

are used. Contains no preservative. Discard unused portion. 
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lig.liOn~r.llg.UOn ,..CUon fh.t IC@.Om.,.r .  II C.l.lfl.8 Singl. wand .“d double eand DNA break& r.wff 
Deunorublcln hydrbChfOt,d. may *ISO lnhibll p0lym.t.l. .Cll”lly, .ff.cl ,.gul.,I~n 01 9.“. .rpr.,rIo” ~“0 pmd”CB 
Ire. r.0ic.l d.mag. 10 DNA 
Dsu”aublc,n hydrWhlorida po,rear., 8” snlilumor rfftlc, s~slns, a ““de apec,rum 01 mimal lumor,, ather 
gre1l.d or 3pon,a”eo”s 
Ph.,m.Cokln.tlC. 
General. Following inlramwl in).cUon of D.u”c~uDI~” hydmhlcmde. plasm. 1.~1~ 01 dauncfubtcin detain. mpidly, 
Ind,ca,~nQ ,.p,d ,UI,Y. uplak. rnd COA~“V.UO” Th.r..h.,, plasm. I.v.l~ dMlm* slowly wIlh . half~l~f. of 45 minuI*~ 
in lh. 1n1U.l ph.,. anl 18.5 hours In VI. frrmlnaf ph... By 1 hour .fI., drug admlnlsU.Uon, VI. predom~nenf plasm. 
,p.a.r 6, d.““wublCI”O,, .nd .c,Iv. m.l.bol,l.. “,h,ch dll.pp..r, with 1 h.H.kl. Of 26 7 hour, 

Dirfribullon D.uno,ublcln hydmtilarldd 13 rapidly .“d wdely dlsVIWl.d In U..u.¶, *tfh high.51 f.v.i, In fh. spl..n, 
k,dnoy,, Ihv.,, lung,, and haa” Tn. drug b,“dS 10 many C.IIul., compon.“la, parl~cularly nUcl.~c .od(l There I, no 
ev,dd”co lhs, dCwv,W,b,C,n C~OBL(I% VI. Uood.brs,n ban,.,, bu, !.,a drug .ppa,lnUy ~~0310, fh., p,ace”,e. 

Mstebol~~m md Elmrru!lon D.unorublcln hydrOChlond. I. .llbn.lv.Iy ma~abOllt~d in the llv.r end 0fh.r ti~su.., 
mmniy by cyIopIa,“Ic ,ldo-Co10 mdu~I.se~, producing d*u”or”b,c,“0!, Ih. msjor m.1.po111. which hr. 
.n~ln.opl.~uc .cUvhy. Approxlm.l.ly 40% of Ih. druQ In VI. plasm. II pr...nf .s daunorub~clnol wlth!n 30 mmul.3 
.nd 6OY. In 4 houn sftsr . do.. of daunorublcln Furlha, mrlabollrm VI. r.ducUon cl.rvag. of Ih. glycosldlc bond, 
4.0 d.m.~hyl.Uon. .nd COn]UQ.UM w,th bolh tuI1.I. and QluCuranld. have b..h d.manst.~.d. Slmpl. QlyCOltdlC 
drs~rgr of drurmublcln or dwcorublclnol I8 no1 . rlgnthcrnl m.l.bollc p.thw.y In man Tw.nfy&. prrcsnf of 
sn b.dmlnl~lrrM dol. 01 d.uncwbicln hydrOChlorld* I* rl~mlnslbd I” .n .cUv. form by urlnsry .xCr.U0” and an 
d,,l”ated 40% by billbfy .xCrBUon 

3p.c1.1 Popul.llonr 
PMidbrC P,tlsnf,: ,Whwgh .pprop,laf. s,udl., Hi”, d.unoNbkln hydrochlorld. ha”. not been performrd I” l”. 
pedlsl,~~ popufrfion. urdlotoxldty mry b. mor. Ir.qu.m md occur .I I0w.r cumuI.Uv. dol.3 In Ch1ldr.n 

Gbn.Mc Psdn,,: Al lMuQh .ppIopMl. .ludl., vrl”, daunocubldn hydro&fOrld. have not b..” p.r%%.d In Lb. 
gsdati popqlsU~, cacdlolarldly may b. nw. hequanl in IM .ld.rfy. CauUon thwld *Is0 td urbd In pallent Ma 
ham madqune Dw rn~mt ramva~ dua lo dd age, In MdWn, elderly paUanf~ am more likely lo ham aQWs(alti 
rw1.1 futicn imprlmmnl, *hkn may rbquir. mducdcn of dossga In p.U.nl. rscelvlnp dmmQublon hydrochlorld. 

Rsnd .“‘I Hrpafk ,m~,m,nf’ Do..s of d.unO,ublCln rydmchlorid. lhould b. r.duc.d in pat,.“,, wl\h h.p.lk 
.nd r.n.f imp.vm.nl P.U.r~nlr wifh **rum blkNbln ~onc.nlr.l~on. of 1.2 lo 3 mgidL should raceIva 75% of Ih. 
u~uaf dally dboa and p.U.nt. 3fh Mum DIlwMn wnc.nv.t~on* 9,a.l.r VI.” 3 m9JdL should r.c.w. 50% of Ih. 
usual drliy m m  PaUnu with mum c,..Unin. cone.nV.l~onr of Qrsr~rr than 3 mQ/dL should r.c.Iv. 50X of me 
uwa, dally dose. (S.. WARNINGS,  Evalurllon cf H.patlc rnd Renal Functfon) 

tlfnfC.1 StudI... In VI. f,..““.nl Of adull I,?“,. Mnly”phOcyrlC I.uk.“f., d.““O,“biCl” hydrDChlOrld0, u8.d 8, 
D  SinQl. Lg.“t, has produced Compl.l. r.mirSlcn Me, of 40 10 50% bnd in CO”bl,,aUo” *r!lh ~,?.,.bln., h.. 
pro&cad fompl*l* remkrlon ram of 51 lo 65% 

Th. addltlo" Of d.U”O,ublCl” hydrochlorld. 10 V,. twh,R,g InQutilM WQl”.” Of vlnvltU”.~pt.dnl,O”d I” !h. 
v..vn.m of Childhood *cut. lymphoc@c I.uk.ml. does “of IOU.... VI. r.1. of COmplt l .  rrmlsslon In chlldran 
r.c.lvlng ld.nl~c.l CNS prophyl.xfl and m.ln,.h.nc. fherrpy (wlfhoul wmsolldsllon), VI.,. I‘ prolongallon of 
comp1.l. , .mMon durslion (sl.U~Uc.lfy slgnlfi~nt. p=O.02) in tho.. mlldren Induwd wIv1 th. Uv.. dNg 
(daunO~ublcln~vlncrl~ltnti~prrdnilon~~ ra!jMWn aa ccmparrd lo two dwQC The,. fe no wldrnc. Of my lmpscl Of 
druncfublctn hydrocnlonde on VI. aurauon d campl.l. ,*mMon whrn . conrdldellon (inl.n~lAc.l~on) phase lb 
.mploy.d .* pert 01 0 fold, Ir..vnrnf progmm 

In *dull *CUM lymphOcy%C I.uk.ml., In Cbnb.sl IO ChIldhOOd .CuI. lymphocl(lc l.uk.mI., dt.unOrubldn 
hydrochlorida during lnducllon sl~ndkrnUy h~1.1.. Ih. nt. of complrt. ,.mf*slon, wul not r.miIIion dursllon, 
c0”p.r.d ,O vi., 0bl.ln.d wlh vlncr,rU”., pmdnlron., .nd L~..p.mQlna.. *Ion.. Th. “I. 01 dau”O~uOICl” 
hydrochlor~d. In comblnrllon wlul vlhul.Un., pr.dnl.oh.. .nd L..cp.r.plnat. h.s produC.d compl.l. r.midsi~n 
Mi(ll Of 83% I-, ConV.,, 10 (I 47% ,.ml,,,o” in p.U.“,l “Of W&,i”i”Q da”“o,“blb” hyd,ochlOrld. 

INDICATIONS AND USAGE 
Daunorub~cln hydroChi0rld. In cMnbln.UM wlffl ofh., .pprOv.d rn”cancw dfUQ# I. lndlcslad for ,.mls,lon 
~nductcm In LNL. nonlymphoqtk I.uk.ml. (myrlopanarr, mmocybc, .r,%mld) d aduII8 end lof !.nvt.~i~n 
lnducllon In m m  lymphocyttc Ieuk~m!a of Child,.” and *dull. 

CONTRAINDICATIONS 
Dsunorublcln hydrochlorfda I8 co”lr.lndlCd1.d In p.lf.nt, who have lhow” . hyp.rs.nalUvlry 10 I, 

WARNINGS 
Bon. M.now: D.unorublcln hydrOChlOndb I. . p0l.m bon. m.rrw ruppf.*t.nl Supprar~ion wit occur I” *II 
P.U.“fS Qw.” I Ih.r.p.uUC dOI Of fhl. drug. Th.,.W WI”, d.unOluMCln hvdrOCNOrld0 tharld MI b. 11.11.4 In 
pef~anfs v&h pt...xirffnQ drug-induced bon. &xvi .~ppr...lon unlbs1 fh.‘b.n.RI from luth fr..1m.“l w.n.nls 
Ihe risk P.tsl~l.nt, 3.v.r. my.lo.upp,..sfon mry r..uft I” tuparln/aCU~ or h.mwh.g. 

Cardire Effrec.: Sp.0.l att.nllM I?+&, b. QfV.h (0 Ih. pOl.nU.1 C.rt,i.C lOxiCily Of d.uMrubICln hydrOthlo,,d., 
p~rlkularly in In1.n~. .nd chtidr.” Pr.axl~Un9 h..rl dls.40. .nd Pr.vIOus vl.r.p” with doxoruO~Cln .r. CO~f.clorI 
Of lncr..s.d ,lSh Of d.unotublcln~fnduc.d C.rdl.C lOXMy and the b.n.fil.lo-flak r&O of d.unOrubIcln hyd,OC,,iDl,d. 
Ih.f?+y I” %uCh p.li.“lS should be w.lgh.d be/W. Il.rlhg daunwublcln hyd”xhlOtld. In LduII8, 81 lOIsI 
cumuI.Uv. do1.s 1.0 then 550 m#m2, &I. cahg..llv. h&f f.llur. II wldom rnwunlrrrd Howwet, 1.r. 
ln61anCeI of perlc.rdlllr.“yo~rdlll~, ho, do...r.l.f.d, h.“. be.” rep0fl.d 

In .d”IIs, 8, cU”uI.IIv. doa .xC..dl”Q 550 mQ/m?. fh.,. I. .” Ino.,..d lnNd.r!C. of drUQ4ndUCad cOn9erUv. 
hoe,,! l.llur. 8.8.d on prior cllnlC.l .rp.rl.hC. wllh dDIOIUbICIA, Ihi, l imit *pp..,, low.,, namrly 
400 mg/mZ in pelfenla who received r.d~.llon U7.r.W fh.f .nmmp.fiB.d VI. heart 
In Inhntt .nd chl,d,.n. ,h.r. *pp..,, ,o b. . ‘v..t., .u.c~OUM~IIY 10 .“,hr.oldin..lndu~.d c..rdl0l0”ldP1 
C0mp.r.d 10 ,h., in *dulls, which ii mom d..rfy d~r..,.f.l.d. AnVIm&%nb fh.r.& (I”Uudl”Q daunowblun) In 
padielrfc pa~i.“~. h.8 b..” r.po,l.d 10 produe. imp.lrM I.h v.nbkuI.r *y3tolic p.rlorm.nc., r.duc.c 
Conlraclllty cO”ga‘““a hean f.llu,. 0, d..fh Th... ‘rmdlUO"t m.” OCfur months IO y..,. follow~“Q C.Il.Uon Of 
Ch.moth.,rpy Thin .pp..r. IO b. do...d.p.nd.nt .M .ggr.val.d by Iho,.ck lr,.dI.UOn Long~lerm P.nOdlC 
.Y.I~.II~~ of c.rdl.c funcf~on In Iufh p.U.nu Ihould, fhu). b. p.rf0rm.d In both Chl1dr.n .nd adulta, 111. 101.1 
dold of d.un~r”b~“” hydrOchlOrld* .dmin~rl.r.d shwld .I.0 Uk. Ink Pcco”“~ .ny pt.v,oud Or c~nc~mi,.“l 
thsrs(,y Wl,h Olh., pol.nll.lly Cardloloxic .g.“u or ,.l.l.d Compoundl wc” .I do”wblCln 
Trier. is no .b601u,.,y r.I~.bl. m.thcd of ptsdktlng v\. prllents I” whom *CUM cong..,!v. h..r, f.iiur. v&l dw.lop 
81 . r.~ul, of the ePrd,.C loxlc .ff.ct Of d.unOrubld” hydrochlorld. HOW.“.,, C.t,.in cf,sngs, in I,,. 
eleclrocardlogrem and a dec1a.9~1 In Iha tyrlollc eJecllon frscllon from pr..v.a!m.nf basalln. may halp IO 
r.CC.Jnlz. Ih.o~. p.U.“tl 8, gr..,.St r,&k 10 d.v.lop &,9.,““. h..rI f.I\ur.. On Ih. b.tl, Of U-,. ai.c,mcarOiogram, 
1 d.Cf.lf. squat IO Or Qrea1.f lh.” 30% In l imb l..d QRS VdtaQ. h.. DO.” ab104al.d vrlfh . llgnlflC.“l rI$k of 
drupmduced Wdio”yop.lhy. Th.r.fcz., .n .l.c~C.,dlOg,.m sndlor d.l.rmm.l~on of ty‘lolic .f.cflon frscfton 
8hould b. p.tl0rm.d baler. **PI Cour.. of drunorubldn hydrochlohd.. In th. a”.“, th.l on. Or Lh. 0th~ Of v\.,. 
predkllva part~melers lhwld OCEuI,  Ihe benefit Of conunued fh.r.py mUSf  be w.lgh.d .Q.lnSl Ih. risk of produclnp 
cardiac damago 

Early Cli”~C.l diPgnosl8 Of OTuQ.l”ducda mng.sUrr M.rI fx.~lUr. appsrn lo W  ..t.hU.l for ~u~~.s~tul Ir..fm.nL 

Evblurllon of tiepatlc rnd R.n.1 funetlon: Slpntflunl h.p.Uc or r.n.f Imp.irm.nl c.n rnhrnc. VI. lorlclly of 
ti. r.comm.nd.d dOleI of daunorubldn hyd,OChlO,ld.: lh.r.for.. pfl0, IO rdmlnlsfrauon .~.lu.U~n of hspallc 
IuncUon .nd renef functfon using ~~~v.~IIoMI cflnlc.f laboralory 1.11~ ll r.wmm.nd.d (s.. DOSAGE AND 
ADMINISTfMTION a.cUon). 

Pr*gnwvw D.unw~bx+n hydroclYofl04 muy cau.. 1.I.I harm whsn admnltlrrad to . pragnam worn.” An 
Incraesed ~nodenc. of 1.f.l .bncxm.lil~.. (p.fi.lc-ocdptUI cnnlorchltl.. umb11c.l hWni.l. M  raavsdwlr) .nd 
.botUMs w.. r0pM.d in rsbblll 111 dol.. of 0.05 m@v#day Or .ppmtim.l.ly 1/1001h of fh. hlQh.¶l raoommanded 
h”“m  doea on 4 body ~ft.~4 4r.b b.sia. R.t¶ Wu+md ah ho..r.d Inddbnc. d .rc.@n~..!, wldlwascwI8r and 
uPJQ.“h.l ~bwmalll l~~ 1% ,&I .I fib f”tlOnr .I do.., of 4 “,Qh@dy Or .ppmti”.l.ly ‘/, fh. hum.” do,e on, body 
tuffaco am. bltld Decrerrra In f.f.1 blrVI wlghl .rd po.l.Mv.~y ~fmvt8 ,.I. w.,. obt.Wed In ml .% Thor. .r. no 
tdqull. Or.2 v+.IIC(rllldI.d Stud1.l In prlgrunl -h. If thi. d,uQ I. “I.3 dull”9 pM=h.ht, Or If ti. P.U.“, 
becombs pr.~runl Ml. Lsklw Lhl8 drug, t i~p.Uml .houla b. 1ppf1a.d of fh. pol.nU~I h&d w.fh. 1.t~ Worn.” 
Of chlldb..rlnQ po!.nU.l should b. .dVit.d lo .Md b.ce+‘nln~ pep”.“, 

SICOndly L.uk.ml..: Thor. hav. be.” ,.po,t. Of .ixond.ry I.uk.ml.~ In p.U.nll .vpol.d 10 fopo~&?wn*. 
II l”NMlOl l  v&I” used I” comblnal~on Vrilh oU,.r .“,h0~.$UC 6QO”l‘ 0, ,!,di.“~” ,“at.py 

E~tT4v.lltlOn 1, lnj.CUon St.: Extf.v.~.UOn Of d.u,,ONblUh hydmchlo,,d. .f ,h. *II. Of tn,r.v.~~u* 
.dm!ni~frnian c.n C&II. L.v.~. local UISU. necmrls. (Se. ADVERSE REACTlONE ,.nion ) 
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PRECAUTIONS 

Genrrrl: TherWy “4th deunOt~blcln hydroChlorlda raqulrer close psllrnl Ob,*rvs,lOn end lrrqurnl camp,*,* 
blood.co”n, a*,*,rm,“elionr Caralec, renal. an* h*p*llc f”ncll0” ‘hO”ld be *“*IYale* prior 10 each co”,** 0, 
trertmm, 

Lebo,rlory T*,ts. Deunorublcln hydmch10,ldd m*y ,“duce hyparvtlcemie ,ecO”d*ry ,O rap,d iy,,, 01 ~*uk*mlc ~(111, 
A, II precW,,o” all~pu”~l Bdml”lSV~,l~” I, u¶ually begun pr,O, 10 ,“,,,a,,“~ ~l”,,l.,uhem,~ lherapy Blood uric dcid 
levels ‘hould be momlwed snd appmprisla vl*r*py i”~,,*l*d I” Ih. *van, “,a, hyp*rur,c*m,a d*v*iOp, 

Cl~ChOQbn~IlI. ,.,UhQt”~9l,, Impalrme”l O! F*rllllfy Deunorublcln hyd,O~h,Olid*, when injaclad 
SubCuIeneOwIy I”10 mice. cI”¶e, hbrOSsrComa¶ 10 Obvelop 8, the in,rc,lo” ,,I8 When ~dm,“,,,.,,.,d lo mica thrlca 
weekly I”l,sperl,o”s~lly, “0 c~rdnogenlc effect was noted nhrr 18 month, ot ObserVello” I” male rats edmlnisleled 
de”“OWb10” 1hriC1 weekly ID, 6 monlh,, 8, ln0th ,h* ,*COmm*“d*d hums” do,* On 1 body ,ur,aca *1** be,,,,, 
petllonsal larcomar Wara found 0, 16 monlhs. A singh IV oars of d0U”0NbICI” admin~¶mred 10 ce,, 81 , 6 fOl0 ma 
recommended humen dose on 1 bady surlecs em baris cdu,*d memma~ rd*nwarsnOm*, lo appeer *I 1 yaar 
DaunOrubla” we, ,“ultSQ~“iC ,n v,VO (Amao essay, V?Q “am,lsr Cell sssay), end dsslOge”lc i” vitro (CCAFCEM 
human lymphotlasls) and in vhw (SCE *,,*y In mou,* bone mrrrow) 1*,,,. 

I” mal* dog, *I * dsily do,6 of 0 25 mg/kg *dmInl,l*r*d Inlravsnourly, l*,~lcul*r elraphy 18, nolad at autopry 
Uinologlc ex8minaUon Ievbeled lolal epleslr of ih* rperma~ocy~a ,*ll*, in Lh* ,*mlnlferous lubulel with compiele 
~Jpd~“l~fOQ~“~,lS 

hQ”a”Cy tlt*QO~ D (See WARNINGS ,*Cl!O” ) 

Nurrlng Molhrf:: II I, “0, kWW+” wh.tier this drug I: SXCTSIS~ I” human “Wk. Bsceuae “%“y di”QS ~18 W.Cfoled 
I” humen milk and beC*u,* Of the polentlal for ,*“Oud ddmrse r**Cllond In ““rung Inlanl, IrOm dsu”orublcln. 
mol”et¶ ,hOuld be advlead 10 d,,CO”li”“i~ ““r8l”g d”ll”Q dW”M”bl~l” VIerS+y 

Eldtrly: Se* CLINICAL PHARMACOLOGY, Sprclrl Popuf*lloh,, Grrlrlrlc P*ll*nl, ,ec”O” 
P*dl,tT(c U,r: S** CLINICAL PHARMACOLOGI. $p*cl*l Populrllon,, P*dl*lrlc P*ll*nt, ,*cUO” a”0 
WARNINGS, C*fdl*c Eff*ctr ,rcllo” 
D~UQ lnl*nnlons: U,* of d*uwublCl” in d psUa”l v&he, pr*wOu,iy I*CMV*~ dOxOru~ici” lncreeae, IJI* ri,k of 
c*fdlo~ox~cIly Oaut?.m,bldn hydrochlwlde ,hculd “01 b4 u,*d In prUdnl* v,iu have prewoualy racstved the 
rscommende4 nur!mum QL~U~JVI do,*, of doxowblcln w dsunorubldn hydtcxhlorlds Cyclopho,phamlds used 
Concun*nUy wllh dluru)tubld” hydrOChlorld* may aIS0 result in I”Cr*a¶bd CwdlOlOr~Cty 

DorsQb trduellon Of dwnofublcln hyOroChlOfld* msy be r*Qulr*d whsn u,Sd COnCulr*“lly with Oth*r 
“Ty~lOSu~VMh’~ 6Qe”l.. 

ADVERSE REACTIONS 
Oosa.llm,tm~ laxldry Indud*, mysl~wppr*a,lcm snd csrd~O,~x~~ry (tee WARNINGS ,*ciion) Olher r*~cUon, Indude’ 

Cuunaour: Revdrslbls alopde cw.n in most p*li*n, R*,n, mnlsct Owmelllls *“d wU~ln* h*va wwrbd r*r*ly 
Cae,mlnlr,llnrl: Awl* “*u,** *“a MmIllnQ occu, bul *r* u,u*lly mild Anl~*m*t~c Ihsrwy m*y bb of ,Om* help 
hr,co,,Ua my OCCU, 3 IO 7 day, ahrr sdmi”l,0abon DIanh** *“a *WCIII(~, pal” have O~~~tiOn*lly b+*” ,*p~,,ed 
LOC,,: If *Xt,*“*t*,,O” OOO”,, dt,r,“Q *dmf”,,lrallO”, ,*V*?* IOC*I !I,,“* n*C~O,i,, ,*“*I* C*IIUIIIt,, 
!h,ombOphleb,“,, 04 pelnful i”d”,a,lo” cd” re¶ult, 

Awl* R*4cllo”r: Rarrly, rndphyleclold r**c(lO”, fevbl, and Chill, ca” OCCu,. HypaNrIcemIa m*y OCCuI, *,p*Clally 
In pelia”,, wllh I*uk*mi*, *“a **rum uric SCld I*MI, should bb mO"llOlbd 

DOSAGE AND ADMINISTRATION 

Prlnslplr,: I” order 10 *r*dlcaI* VI* Isuksmic ~111, *nd lnduc* 1 ccmplelr r*ml,rlon, * profound ,uppr*,,ion of 
vie bone menow is us~uy rsqulrsd. Evsluauon 01 both th* perlph*r*l blood and bone marrO*r I, mandelory In In* 
form”lsUon Of *ppfop(l~l* v**vn*n, plan, 

11 I, recommendd Ihal VI4 dosage Of daunwublcln hydrOchlorlde be Mdumd I” in,lBncb, Of hspellc Or renal 
,mpe,,me,,,. For errmplr, “,,“Q ,*r”m blllrubln and ,*,“m Cf*all”l”* 8, IndlCDlDI, Of II”*, *“d kld”ey fu”CU0”. Ih* 
fOllti”Q do,* modlncbliwl *r* r*comm*nded 

Serum B~llruMn Serum Creatlrdns Da,* Raducllon 

1.2 10 3 0 mpX 25% 
.3 rnQh SJY. 

.3 mg% SOY. 

R.p,,,.nt,,,vr Do,. Sslwdu,., ,“d CombInelIon tar th* Appmvrd IndlClllon Of R*ml,,lon InductIOn I” 
Adult Awl* Nonlymphocylle L*uk*ml*: 

I” Comblnrllon: FP pr”rnl, undrr IQ, 60, d(L”“Owb,Cln hyOroChlolId* 45 “7Qim~ldly IV O” d*Y, 1. 2. a”* 3 d 
~~~nnl~~n~rndendrp ~,Zol~ub~bqu~"~~aur~~~ANOnl(otl"e &mblnOelda IOOmQ~m~ld*yIVlnhre~Ondel~y 
IO, 7 day, la hr Ortl mu,. ~“4 k 5 d*yr for tubrWu4”l eOuI,*, 

For pall*“!, 60 y**r, of aga *“a *bOv*, deuIV)Nblcln hydlOChlO”d* IO mg/mYld*y IV On d*y, 1, 2, and 3 01 VI* 
fill1 COUIS~ and 0" day, 1, 2 of rub,.Qque”, CO”,:*, AN0 ~,‘Ios~“d .,abf”O,,de 100 “7QhTlld8y IV I”~“,Io?, d*ily IOr 
? days for lhd hral COur‘* snd br 5 day, for tublequ*nl ccur,*, Thla daunorubln” hydrOchlo”d* do,*~r*ducL1O” 
IS be,80 0” a ‘,“Qh ,,udy end may MI b. ap,,rO,,r,rle H opll”7rl ,“,?+OW, Care 18 Srellltle 

The *ll*l”m*“l of d “orm*l.*pp**rinQ bon, m*rm+v mry rsqulrr up 10 thr** CCu?,*, of ~“duNOn t”*rapy 
Er~lu~llO” Of Ihe Done “?sno*r fOllO-.~l”Q ,~,“e,y fK”n ,“. prW,ou, cOuf,l of InOuCllO” “I*?*@ O*l*~mi”*, 
whevldr LI further cour,e of InOucUo” Im~Lme”, I, req”,r.d 

RepreSrnlrllve DO,* Schadul* rnd Combln*llon for lh. Appmv*d lndlC*lion ol Reml,,ion lnduCll0” In 
Pcdlrlrlc Ac”t* Lymphocyl,~ L*uk.m,r: 

I” Comblnrllon: Daunorub~cln hydrOchlorld4 25 mg/mr IV On day 1 avsry week. vs”cr<,lln* 1 5 mglm? iv On day 
1 evq week, predniaone 40 mgml PO dlllly G&-+br*lly. 4 camplate r*ml,,lO” ~~11 bs oblmed wnl” four such 
COW,.,, 0, ,h*,r*py, hOvv*v*,. If ah*, four cow,*, ,h* prlie”, 1, in psnlai r*mi,,lO”, a” *Odi,iO”*l On* Or If 
“eCeS,Wy, W/O co”I,~, “lay be Q/w” In a” effotl IO able,” I cDmpl*l* l*m,,,lO” 

I" children IO,: lhs" 2 year, Of SQ’ C, below 05 ,372 body aud0Ce ble6, II ha, bee” ,WY,","7e"dsO LhSl Ihe 
deunorublcln hydrochloride dOUQ6 Csl~lell~” thwld be bawd on wel~hl (, “TQikQ) Inslead 01 body ,uti*c* *r** 

R*prrr*nlrllv* Do,* Schrdul*# *nd Combl”*llon for Ih* Appmvrd Indlc,tIOn of R*ml,,lon InductIon I” 
Adult Acut* Lymphocytlc L*uk*mlr: 

In Comblnrdon: Daunotublcin hydrOChlorld4 45 mgimlidsy IV on d*y, I, 2, *“a 1 AND “I”ult”“* 2 mg IV on 
days 1, 8. a”4 15, Pred”lSOna 40 mQlmlld*y PO On day, 1 lhrough 22, lhe” lepered behvee” any, 22 10 29, L. 
a,Pkl~~Ql”a,e 500 IUihQiday li 10 day, IV On day, 22 VlrouQ~ 32 

The ,l*rlIe vlal m”l*“l, provide 20 mQ of d*unon,~Cln, w,“, 5 mQ of d*u”Orubic+n per mL Tns d*,lr*d do,* I, 
wllhdrew” I”10 B ,,‘rl”Qe CW,ld”l”Q 10 “IL IO 15 mL of 0 9% Sodium ChICKId* Inf*cllo”, USP .nd th*” ,“,*~,*a inlO 
Ihe lvblng 01 sldeerm fn e rapidly kw4np IV lnfu,lo” Of 5% Dertroer Inf*tllMI, USP Or 0 9Ye Scdwm Cnlohde 
Iqecl~on, USP Daunorublcin hydMhlWlde ,hauld no1 be *dmlnl,l*red mixed *Iv1 Olh(~ dmgs D( hepstl” 

StOraQb In4 Hl"dltnQ: Store u”opd”ed YIBI, I” r*frlQ*mlOr, 2’ 10 6’C (36’ (0 46’F) %or* prepdr*d sofullon for 
InfusIOn 81 mom l*mp*mlur*, 15’ LO 3O’C (59’ lo 86’F) ,m up IO 24 hour, Conlsin, “O pre,ens,,v* Dt,c*rd 
unused pOn!o”. Protrct tmm flphl. 

If daunotubid” hydiOChlmlde cOnkI, the ekl” 0, m”~.,,r,, ha 8~8 ,hOuld be wl,hed IMrOughly w,“, soap and 
wBIeI Plocsdurer fOl prop*, h*ndllnQ md dl,poa*l Of *n”cdnC(~ dNQ, ,hO”ld b, Conrlderdd S*M,& Q”id*ll”*, 
0” Ihld SU~JLICI have been PublIShed 1 ) mere IS “0 QeiW% ~~~~NIwY Ln.4 (iii 01 L’L8 prDcddWe¶ ~~~~~end~O ,fl 
1”s guld*li”e$ *r* n*cr,,ery of apprepn*,* 

HOW SUPPLIED 
Deunorublcln Hydrochlorlds Injeclfon. 5 m@mL. I, *y~ll*bl* *I LI d**p rod ,1*rlI* l~quld in bulyl-mbber.slOpp-sr*d 
“Ial: as tallows 

NDC 66380.108~10 20 "JQ, 4 "IL par Vial, ‘i”Qle.“.a ,'i.,1¶:CS"0" Of 10 

NDC 35300~101~01 50 mg, 10 mL per v1*I, *lngl*-u,* ti*I: lndlvlduLlllybxl)d 

1. 

2. 
3 

4 

5 

6 

7. 
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